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Hypersensitiveness During Pregnancy 

Frequently, during pregnancy, the gums become inflamed, sore and very 
sensitive. 

This condition can be remedied by the proper use of Bevelation Tooth 
Powder. 

Cleaning the teeth and rubbing the dry powder into the gums 
night and morning, and after each meal, has never failed to over- 
rY-==^ come this condition. 

REVELATION IS NEVER IN PASTE FORM— Pastes contain 
GLYCERINE, which is a depletant and an irritant, causing the 
tissues to recede and become sensitive. 


Etecommend Revelation in your next obstetric case. 

To obtain a full size can of Revelation for test purposes, write 
your name and address plainly in the space below and mail to us. 


AUGUST E. DHUCKEB CO., 

2079 Cnliforninr Street, San Eranelsco, California 

Please mall me a full-size trial can of REVELATION 
Tooth Powder. 



Name. 


Address- 
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Frequently, during pregnancy, the gums become inflamed, sore and very 
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\ yfODERN SCIENCE knows no more perfect metal for surgical instru- 
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Nor have more perfect surgical instruments ever been produced than 
those made, for 100 years, by Stille-Werner, of Stockholm, Sweden, and sold in 
this country by the 

ST! LLE- SCAN LAM COIVIPANV 

NEW YORK 

Stille-Scanlan Surgical Instruments, alone, combine thase two most 
essential qualities: — 

A centurj’ of professional cooperation in the detailed 
designing and expert making of the finest surgical 
instruments in the world — and the proper application of 
“Stainless Steel” in their construction. 

The Stille-Scanlan Instruments were the first to be made of “Stainless 
Steel” and the first to be introduced to the American market. 

There is a definite and growing demand for them. Their high qualitj*^ 
standardization in variety, fine fitness in design, precision in construction, 
strength and durability, appeal to the surgeon’s natural pride and satisfaction 
in the use of the finek, most dependable tools of his profession. 

Hospitals will find it greatly to their advantage to obtain from their ]oc.al 
dealers our new sliding scale of . discounts on quantity purchases. 

If local dealers can not supply Stille-Scanlan instruments, illustrated litera- 
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RADlOTHERAl^V IN (.’AR( J.N():\IA OF THE OVAKV 
By Fkaxcks A. Ford, U.D., Rociilstkil Mix.v. 

(Frovi the SccHoii on liadinm and Fonitf/cn Han Tlurnpn, Mopo Clinic) 

A ttention has rcecntl.y been tlirocicd 1o the varied experience's 
-with irradialion of ovarian carcinoma. Tlie ra]iid prowl li of 
ovarian carcinoma, llio marked tendency to metastasis tlironph tlic jtro- 
fusion of blood and lymph channels, the facility to spread to neiphbor- 
ing organs and the ca.sy jiroiiagation by ])eritoneal inpJantalion make 
surgical cures difllcult. Tlic value of radiotherapy either as a moans 
of palliation of .symptoms or of arrc.st of growth wlicn it has lieen im- 
pos.sible to remove the entire le.sion surgically, is difficult, to asse.ss in- 
dependently, since operative procedures with variable responses hav(! 
recently preceded irradiation in the ma.iority of cases. In an attemjil to 
gain a clearer judgment of the .subject we have studied the results in 
cases of ovarian carcinoma treated by radiotherajiy in the years 11)20 
to 1923, inclusive, at the IMayo Clinic, and have assembled com])arativ(‘ 
data in the literature. 


CI.ASSIFICATIOX or TimOiCS OF TtlF. OVAUY 

The frequency of occurn'nce of tumors of most varied types in tlic 
ovary has been tiie occasion of numerous histologic, studies of the patho- 
genesis, but no entirely satisfactory clas.nfication covering both clinical 
and anatomic features of the tumors has been ]>rcsented. Oebiiardl has 
divided carcinomas of the ovary info two classes; genuine idiojtathic 
which develop directly from tlie nnchaimed ovarian tissue; and eys'ie 
which either develop from benign ovarian cysts through curcimimatons 
transformation or .start, as carcinomatous cysts. Diklerlein. discussing 


XoTK: The Eeitor nccc-pts no TCsponsibsUtv for the vif -.vf .'aai ‘-t'.Vt ae iitF at 
author.® a.® published in their “Origin.al Crtiun.asTiie.'Uinn?. ” 
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Pfanneiistiers^" complete classification of ovarian neoplasms on tlie basis 
of origin, whether from parenchyma, germ cells, or stroma, emphasizes 
the impossibility of ma,ldng an absolute diagnosis of malignancy on liisto- 
pathologic observations alone, since many ovarian tumors which cannot 
be so classified are proved malignant bj’’ the subsequent clinical course. 
He presents the following, grouping based on clinical observations and 
anatomic studies: (1) definitely benign tumors, including simple serous 
cystomas, cystic embryomas (dermoids), fibromas, pseudomucinous cys- 
tadenomas and solid adenomas; (2) definitely malignant tumors, includ- 
ing carcinomas, sarcomas, and endotheliomas; (3) relatively malignant 
tumors, including the papillary serous cystadenomas, pseudomyxomas 
and the solid embr3mmas or teratomas. On a descriptive basis, the path- 
ologists of the Majm Clinic report malignant tumors of the ovary as (1) 
adenocarcinoma, (2) solid carcinoma, or (3) papillarj’^ carcinomatous cj’-s- 
tadenoma of either the intraej^stic or extracj^stic type. Since in discuss- 
ing prognosis definite pathologic entities must be considered, in my re- 
Auew no operative case has been included unless a report of carcinoma 
was given bj^ the pathologist. I have, however, included two nonoperative 
cases in which the probalile diagnosis was substantiated lij’’ clinical fea- 
tures and histoiy. In reports in which the diagnoses have not been 
checked by microscopic examination there is a probability that cases of 
relatively malignant tj^pcs are included and alter the result. 

It is neccssaiy to differentiate clearly primar.v and seeondarj’- ovarian 
carcinomas. While metastatic ovarian carcinoma was believed, earlj’’ 
pathologists, to be rare, Bucher, in a series of necropsies, found that 
bilateral ovarian carcinoma, considered primaiy at previous operation, 
oceasionallj' proved to be secondarv, tlie original carcinoma usuallj'^ Ijdng 
in the stomach or lower in the gastrointestinal tract. Schlagenhaufer 
assembled from the literature sevent^'-ninc cases in which both ovaries 
were involved; in sixty-one the primaiy carcinoma occurred in the 
stomach, in ten in the intestine, in seven in the gall bladder, and in 
one in the suprai'cnal gland. The extent of metastasis to the ovaiy is 
likely to overshadow the primary growth. Careful palpation of .stomach 
and inte.stinal tract at the time of operation is necessaiy to preclude 
the presence of a primaiy gronlh. On the other hand, when carcinoma 
is primaiy in the ovaiy, metastasis may occur throughout the body. 
Cooxi.stcnee of independent, gastric and ovarian carcinomas and of 
uterine and ovaiaan carcinomas lia.s been establislicd ly tlie distinctive 
jiathologie foature.s of tlie tumors. Frankl in eleven cases of concom- 
itant ovarian and uterine carcinoma e.stablished two as primaiy in the 
ovary, and three as primarv in the uterus; in six instances he could 
find no relation between the carcinonia.s. ITannenstieP''* has suggested 
that the ovarian carcinoma is usually primary- when associated car- 
einornu invoIv(‘s nearbj- organ.s. whereas it is more likeK" metastasis 
if the other carcinoma lies in a distant organ. In general, one 



P0RI>: IUDIOTHERAPV IX CARClXOMA OF THE OVARV 


3 


inclines to the view that ovarian carcinoma, coexistent witli cai’cinoma 
of another organ, is secondary. 

In a number of series of cases of ovarian tumor maliguancy was 
found in approximately 10 per cent. Sarcoma of the ovary has been 
reported in infancy and early cliildhood and readies the jicak of its 
incidence at about the second decade when embryonic teratoma is also 
relatively common. Carcinomas are reported from tlic second decade 
until late in life, the higliest incidence being reached in the fifth and 
sixth decades. Ovarian tumors are often symiitomlcss until far ad- 
vanced; this is especially' true of carcinomatous growtlis wliicli early 
become bilateral. The symptoms which have been noted most frequently 
are abdominal distention (duo to ascites), ])ain, and amenorrhea or 
other menstrual disturbances. Since it is impossible by clinical examina- 
tion to distinguish malignant from benign or relatively malignant 
ovarian grovdhs, immediate operation should follow the discovery of 
every ovarian tumor. Nonpapillary or glandular iiscudomueinous cys- 
tadenoma is benign, about 98 per cent of the patients with this lesion 
remaining well after operation. In a few cases, liowever, true carcinoma 
develops following partial removal of the tumor. In relatively malig- 
nant conditions, such as papillary serous cystadenoma, there is a greater 
percentage of malignant recurrence. Glockner found recurrence in 11 
per cent and Pfannenstiel in 23 per cent after four or five years. In 
all cases of papillary growths bilateral sal])ingo-oo]>horectomy with 
hysterectomy is the operation of choice. If the ])ai)illary growth lias 
broken through tJie surface of the tumor, ascites is usually present, and. 
in about 13 per cent, of the cases observed, im])1ants on the jx'ritoneum 
have occurred, giving a malignant a.sjieet. However, metastasis by way 
of blood or lymph stream docs not occur, nor does one find the cellular 
characteristics of carcinoma, such as anaplasia and infiltrating de.struc- 
tive growth, but only a marked proliferative tendency of the epithelium. 
It is a laiown fact, but unexplained, that occasionally in cases in which 
there have been re.sidual papillary implants on the peritoneum, com- 
plete cure results with the disappearance of these implants without 
further treatment. 

Carcinoma of the ovary is bilateral in the majority of cases at the 
time of operation. Even in advanced diseases exiiloration is justifiable 
and may be substituted for paracentesis, since the small incision is of 
little more significance than the puncture wound and the evacuation 
of fluid is more thorough. Decided tcmjmrary improvtmicnt often re- 
.sults; the opportunity for accurate diaimosis is afforded. From 30 to 
45 per cent of eases will prove operable. Bilateral salpingo-onjdmrec- 
tomy and hysterectomy arc advocated even in cn.‘;es of unilateral in- 
volvement and in s])ite of the high primary moiiality. .since the re- 
maining ovary and utcnis arc the sites of prediieetion in the event 
of recurrence. According to Ghx'lnier's survey, in fi1.fi per cent of 
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the cases free from recurrence the uterus had been removed, whereas 
hysterectomy had been performed in only 36.3 per cent in which there 
was recurrence. The conservation of the remaining ovary to guard 
against distressing symptoms of the menopause is of questionable value 
in view of the gravity of the prognosis. Hofmeier reported full-term 
pregnancy vdth delivery of a normal child occurring after operation in 
two of eighteen cases of unilateral ovarian carcinoma, in which one tube 
and ovary only were removed. Rochet reports a similar case in which 
intensive postoperative irradiation was given while the remaining ovary 
was protected. A normal child was bom one year later and the patient 
was free from recurrence when last seen, two years after operation. 
Such conservative measures must be used only in selected cases. 

Dbderlein recommends incision into tlie remaining ovary since it may 
occasionally present a normal exterior but shows evidence of disease on 
section. Polak has noted that the conserved ovarian tissue, if diseased, 
rarely fulfills the desired function and adds to the distress of ensuing 
vascular phenomena. 

RESULTS OP OPERATION 

The immediate mortality for panhysterectomy in cases of malignant 
tumor of the ovary is high : Dbderlein reporting 15.7 per cent; Zweifel 
13.3 per cent; Schafer 17 per cent, and Winter 24 per cent. The extent 
of malignant grovdh at the time of operation is of paramount impor- 
tance in the prognosis, and of less importance the type of tumor. 
The experience of various surgeons is briefly noted. 

Pronime found recurrence in 43 per cent of cases of unilateral ovarian carcinoma, 
within, from one and a lialf to three years. Hofmeier reported thirty cases in 
which operation had been performed for unilateral involvement, in fifteen of which 
death had occurred; in ten in the first year, in two in the third, in one in the 
fourth, and in one in the eighth year. In the remaining fifteen, five years had 
not elapsed since operation. Schafer reports seventy cases of primarj’ ovarian 
carcinoma in whicli operation was performed with a primary mortality of 17 per 
cent (twelve cases) ; in the remaining fifty-eight cases operation was described as 
complete in forty-one, residual malignant tissue being left in seventeen. In twenty- 
five there was unilateral involvement, and in eleven of these (44 per cent) the 
patient remained well for more than five years. Only twelve of the total number 
(17.14 per cent) rcinaincd well for more than five years, including only one patient 
with bilater.'il involvement. Panhystercctomy was performed in fifteen cases of 
unilateral carcinonia and in seven there has been no further trouble; extirpation 
of one adiiexum was performed in nine and in three there has been no recurrence; 
in the one case in which both adnexa were removed there has been no recurrence. 
Dbderleiu considered cniitiniicd cures after operation for bilater.'il involvement so 
few as to ])ermil of individual listing. He mentioned two cases pre.sentcd by Pfan- 
nenstiel. two by Fritsch, one by Tanncn, and two by Freund. Glockner found 100 
per cent recurrence in a group of ten such cases, and Hofmeier reported nine deaths 
within three year.s in a similar group of ten; in the remaining case operation had 
been performed only a year before. 

Without differentiation of extent or type of growth, Init with exclu.sion of all 
caK-'s with meiasfri.si.s, Olockiicr, after a five year period of observation, found 20 
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per cent continued cures in cases of ovarian carcinoma. In tlie fir.«f year ."jI.o per 
cent of the recurrences appeared; in the second year 22.7 per cent; in tlie tiiird 
^>eai 9.1 per cent; in tlie fourtli year tlie same pcrcent.age, and llie seventli voar 
4.5 per cent. Pfannenstiel reported recurrence in 74 per cent after four year.«; 
Ileinricius in 80 per cent. After .another year the percentage of continued cures 
in this group fell to 14.G. Ddderleiji reported that ten of seventy-tno patients op- 
erated on are alive; however, only six of these were ojicrnted on more tlian five 
years previously. 

Codnian reviewed forty-one cases opcr.ated on at the Massachusetts General Hos- 
pital during n period of twenty-five years. All but two of tlie patients laid died; 
Both had a colloid type of caroinoina; one was living after nine years and the 
other after more than four. Of the, thirty-nine wlio had died, 74 jier cent had 
survived less than one year. Cameron found tlnit the average length of life .'ifter 
operation in his patients was from five to six months. Tlie most favorable result 
in this group was in a case iu which the patient lived nine years after operation 
before inoperable recurrence developed. Rclimitz found recurrence after comjdetc 
surgical extirpation in 85 jior cent of cases of papillary carcinoma and in 0.5 per 
cent of nonpapill.ary carcinoma. Norris and Vogt concluded that jirogno.‘<i.s wa.s Jess 
favor.able in cases of primary malignant lesion of the ovary tlian in c.ases of 
malignant degeneration of ovarian cysts. 


IRRADIATION OF OVARIAN CARCINOMA 


Improvement in the.se statistic.s Mill be Ihe re.snlf of (!) cjitiier 
djagno.sis, ivhich apparently ma.r be realized only tbrougb periodic pby.s- 
ical examinations, including thorough gynecologic oxamiimlion, .since the 
disease develops insidiously and is often vithout symjhoms until it. 
is far advanced, and (2) supplementary treatment tvhich may iircvcnt 
recurrence or arrest the development of rcsidnal growths. 

Radiotherapy has been the most promising supplementary treatment 
as yet tested. 


Orb.nan in 1920 reported eleven o.'ises of ovari.'in earcinonm in whicli radiothenipy 
had been used, in lialf of the ca,«cs with benelit. Permanent cure was efTected 
in one case, and in two cases the patient was well for thn-e years. In .s.-von cases 
in which the disease was advanced, there was benefit; in three earlier eas<>K, how- 
ever, there was no benefit from treatment. Drruselinel: and L^ivas reported marked 
success iu the trentment of two case.s of inopcrnble (•.•ireiuoma with extensive 
metastasis; one patient was regarded as clinically cured and the second as definitely 
improved. They found that severe reactions and bad results followed irradiation in 
some cases. Norris and Vogt found postojierative irradiation with either roentgen 
rays or radium uniformly uiisncccssfnl in the .small series in which they cinjdoyed 
if. Holmes and Pres.ser have noted that there was marked im{>rovr:n( at in eertaiji 
eases of gonenalijicd abdominal enreinomatosis under irradiation, but in nil <-a‘-e“ 
relief was only temporary. Phillips treated fhr<-e easf-.s of eareinoma of the ovary 
with irradiation; in one c.ase in whicli es|doratory operation had licen fo'lov.v-d by 
irradiation, all clinical symptoms db’.appeared enmpletcly during a jK-r-od of 'me and 
a half years. The growth then recurred and proved fatal. In one e.-is-’ of gejieialireii 
earcinornatosis of the abdominal cavity jio benefit .’■esalte-I from :r'-.atmea;. and in .a 
third case treatment was pro;diylactic after complete extirpation and the patient 
remained in good he.alth. W.altli.ard rex->orted two cases in which .^{dicsendtivc car- 
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chiomas of embryonal origin ^Yere observed. In one case the ovarian tumor had 
been extirpated, a radical operation and transverse resection of the sigmoid fle.xure 
having been performed. After eight months extensive recurrence in the peritoneum 
and through the pelvis and vagina was noted and treated with radium. Six and a 
half years after treatment the patient Avas well. In the second case, a patient, aged 
tAveuty-three, Avas treated Avith roentgen rays for a tumor Avhich filled the abdomen 
and pelvis. After nine AA'eehs the tumor Avas reduced to a small mass Avhich Avas 
easily removed and the patient Avas free from recurrence three and a half years 
later. Codman reported five cases from private practice (diagnosis not checked 
microscopically) treated by irradiation, tAvo AA'ith marked success. Strassman re- 
reported thirty-two cases in Avhich operation for ovarian carcinoma Avas not folloAA'Cd 
by irradiation, and in all of Avhich death occurred, Avhereas tAventy patients treated 
postoperatively by irradiation Avere still alive; 5 per cent, hoAVCA'er, had been treated 
less than six montlis before, ten, less tlian tAA’o and a lialf years before, and only 
tAvo more than five years before. Strassman considered irradiation important in 
direct proportion to the size of the tumor removed at operation. Keene, Pancoast, 
and Pendergrass have reported tAventy-four proA’ed cases of carcinoma of the ovary 
treated Avith roentgen rays. In all eases the primary groAvth AViis incompletely 
removed at operation, or definite recurrence had folloAved complete remoA’al. They 
found it impossible to predict the effect of irimdiiition in any gh-eu case. In some 
of the most adA-anced eases, in Avliich there AA’ere large abdojninal and pelvic masses, 
the response had been remarkably good OA-eu to small doses ; in others, less advanced, 
the condition had not been appreciably affected even by enormous doses. They advise 
removal of the primary groAvth when possible even in the presence of peritoneal 
transplants, since subsequent irradiation thou offers a fair prospect of temporary 
relief of symptoms, particulaidy of pain and ascites. In several cases in AA’hioh the 
groAvth was not completely remoA'ed or it recurred, Dbdcrloin has been able to 
arrest the further groAvth of the tumor and oven to cause its disappearance by 
irradiation. He believes that although the mode of action and degree of efficacy 
of irradiation arc still uncertain, it is a sin of omission to neglect to use it after 
complete or incomplete operation for oA'arian carcinoma. 

RE^^E^V OF CASES 

I21 my study I liaA^e attempted to correlate AAutli the late results, the 
type of carcinoma, the extent of invoh'cmcnt at the time of operation, 
the nature of the operation and the mode of postoperathm irradiation. 

Of the fifty-nine cases, there Avere ttventy-ninc of unilateral and 
eighteen of bilateral carcinoma, clc\mn of abdominal carcinomatosis 
originating in an OA’arian groAA’th, and one of recurrent ovarian car- 
cinoma. 

Of the unilateral lesions, eight A\'ere .solid carcinomas, eight intracystic 
and eight intracystic and cxtracystic papillary carcinomatous cj^stadeno- 
mas, tAVO adenocarcinomas, and three carcinomas uncla.ssified because of 
degeneratiA'C change. The groAAlh A\’as adherent to the sigmoid and 
ileum in eight ea.sc,s, had invoh’cd the fallopian tube in four cases and 
the uterus in eight. Yisiblc re.sidufil malignant tissue or implantations 
remained at the time of o])eration in scA’en cases. Unilateral salpingo- 
oojihoreetomy Avas performed in fiA’c ca.ses, bilateral salpingo-oophorcc- 
tomy in five, panhysterectomy in .scYcntccn, and the uterus and one 
tnbe and ovary aa-ci-c removed in two. 
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Postoperative irradiation for three patients in this group vas a])]ilietl 
by means of vaginal packs of radium in doses of from TOO to 2100 
milligram hours. Two of the three patients arc alive five years after 
treatment; one had a solid carcinoma for wliicli iianliysterectomy was 
performed, the other intraeystie carcinomatous cystadciioma for which 
bilateral salpingo-oophorectomy was performed. Tlie tliii-d jiatieut, who 
at operation was found to have a .solid carcinoma attaclied to the sigmoid, 
died after five months with extensive carciuoma. In fourteen cas{'s 
radium packs in the vagina were combined with roentgen rays ])ro(iuce(l 
at moderate voltage tension (135 peak kilovolts) and applied usually 
so as to cross-fire the abdomen through foiii’ anterior and ])osterior 
fields. In several cases, subsequent courses of roentgen rays were given 
with intervals of one or two months, cither at the lilayo Clinic or else- 
where. Eight patients of this group are alive five years or longer after 
treatment. The lesions in the eight cases include three carcinomatous 
cystadenomas; one adenocarcinoma which invaded the tube and uterus; 
one multiloeular carcinomatous cj'stadenoma with solid areas; flirec .soli<l 
carcinomas, the first vdth peritoneal implants, the second, a liighly 
malignant smaU-cell tumor with metastasis to the mesenteric lymph nodes 
and invading the ileum and cecum, the third accompanied i)y annular 
papillary carcinoma of the uterus. In three of the eight cases the 
malignant growth had not been completely removed at o])(U'a1ion be- 
cause of extensive invasion. Death has occurred in six cases, in two 
of solid carcinoma, in three of an unidentified tyja; of carcinoma, and 
in one of intraeystie and extraey.slic carcinomatous cystadenoma. 

Treatment by roentgen rays at 200 kilovolt, tension was combined 
with vaginal packs of radium in five eases of unilateral ovarian car- 
cinoma, two of which wore not traced beyond a ])eriod of three and a 
iialf years, respectively. In both of the.se cases the lesion was of a 
papillary type, and the ])atienl.s Avere Avell when last Insird from, Tn 
a third case in which it had been imjmssible to remove a widespread 
carcinomatous cystadenoma comjdetely, recurrence did not devclo]) until 
three years after irradiation: the patient died .six months I.-iter, In the 
remaining two cases of this group, one of adenocarcinoma, the 
other of intraeystie careinomatous cystadenoma. the tumor was ap- 
parently completely removed, but death occurred in three months 
and eleven months, resi)eelively. Repeated courses of moderatc-voltam- 
roentgen rays alone were used in seven ca.ses. all of unilateral tuuu.r 
of the carcinomatous cyst adenomatous type, in one of which .surgierd 
removal Avn,s incomplete. Three of the.'jc patients :ire wol!; two have 
not been traced for more than one and two yeai*s, resfu'ctively. ;dihoutrh 
from indirect reports the former was alive four yeai-s and three montii'; 
after operation. In one ca.^^e, in which there was no visible r-sidnal 
malignancy, recurrence appeared within one and a half ye.nr.s after 
total hysterectomy in spite of continued bimontldy r-ourse.'; fu" roentgen 
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rays. Death occurred three years after operation. Tiie remaining 
patient of the group Avas free from recurrence for three years after 
one course of moderate-voltage roentgen rays. The recurrence was 
treated ndth high-voltage roentgen rays and radium Avith temporary 
improvement; hoAvever, death ensued A\dthin a few months. When 
symptoms of recurrence or of rencAA^cd activity of residual malignant 
tissue manifest after a period of latency, further intenswe irradiation, 
in my experience, has seldom been effective. The most favorable re- 
sponses to high-Amltage roentgen rays under such circumstances AA^ere. 
in tAA’’0 cases in AA’hieh pain Avas relieAmd for one year. One of these cases 
Avould not liaA^e been included in this series except for treatment of 
recurrent groAAhh in 1923. Left oophorectomy aatis performed in 1917 
for unilateral intracystic and extracystic papillary carcinomatous 
cystadcnoma, folloAved by treatment AA'ith moderate-Amltage roentgen rays 
for a period of tAA^o years. Recurrence developed in 1923, exploration 
Avas performed, and the tumor AA'as found inoperable. High-A^oltage 
roentgen-ray treatment over the pelvis relieved pain and stopped the 
Amginal discharge for one j^car, then the patient became steadily AA'orse 
and no improvement folloAvcd subsequent treatment. Death by suicide 
because of intolerable pain occurred in 1926. 

Of the thirty cases in Avhich the lesion Avas unilateral, including the 
case .iust, described, four have not been traced AAfthin the last year; 
thirteen (50 per cent) arc AAfthout eA'idcnce of recurrence, four after 
more than four years, eight after five years, and one patient after six 
years. In another case inoperable recurrence developed six years after 
operation. Of the four patients Avho haA'c not been traced Avithin the 
last year t.Avo AA^ere aa'cII at the end of three-year and thrcc-and-a-half- 
year periods. In tAA-clvc cases in AAiiich the data are available, the symp- 
toms of recurrence or rcncAved activity of the residual groAA’th appeared 
in from a Icaa' months to six years ; in four AA'ithin the first year, in tAVO 
during the second, in four in the fourlh, in one in the fifth, and in one 
in the sixth, the average interval before recurrence being tAA’o years and 
five months. The average duration of life after treatment in the same 
group Avas tAvo years and nine months. The lesions involving one ovary 
in the cases in Avhich death had not occurred included four solid car- 
cinomas, t.Avo intracystic and fiA'C inti-acy.stic and extracystic carcinom- 
atous cyst adenomas, one adenocarcinoma and one papillary carcinoma 
Avith solid areas. Panhy.sterectomy with removal of one tube and ovary 
Avas performed in scA'on of the.se ca.ses, bilateral salpingo-ooj)horectomy 
in two, and bilateral salpingo-oophorectomy Avith re.scction of the ilcnin 
in one. 

The lesions in eichte(-n cases of bilateral ovai'ian carcinoma inclnde 
fonrtecn intracystic and extrncy.stic earcinomatons pupillary cystadeno- 
mns, tAvo solid carcinomas and tAA'o adenocarcinomas. The malignant 
groAvth Imd invaded the ileiim and sigmoid in tAVo casc.s, the broad liga- 
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meni in one ease and the iilenis in two cases. Peril oneal iinjilanls were 
noted at operation in four cases, and in two otlier.s the removal of llio 
growth was reported as ineoin])lete. Panliysl civet omy was performed in 
fourteen cases, and bilateral oophorectomy in four. Nine jiatients were 
treated uith vaginal packs of radium and with roentgen rays at modei-ate- 
voltage tension. Tw'o of these patients are alive, one four years, and the 
otlier six years after operation. Roentgen rays alone, usually in rt*- 
pcated courses and often with a combination of rays produced at a 
moderate and high-voltage tension, were used in six casi's. Two ]>atients 
of this group are alive, one five years and the other .seven years after 
operation. Thus there is a total of four patients with bilateral carcinom- 
atous involvement, alive, one each at four, five, six, and .seven years after 
operation. In every case the lesion was of the intraeystie and extraey.stic 
carcinomatous pajiillary cyst adenomatous type, ami panhysterectomy 
was performed. As a rule, the immediate result of irradiation was 
favorable. Two patients in an advanced stage of the disease remained 
in excellent health for more than a year; one jiatient, who died one 
year after ojieration, was found at necropsy to be free from recurrence 
of carcinoma, death having resulted from jirofusc hcmorihage caused 
by a gradually enlarging i-ectovaginal fistula. Pccausc of malignant 
invasion of the rectovaginal sejitum, i-adium needles had been insert(sl. 
and were probably a factor in the. development of the listula. In om* 
case in this group the ovarian carcinoma had apparently developed 
during pregnancy. I\rassive intrauterine doses of radium given immedi- 
ately after delivery of the child had checked sym])t()ms for sev('ral 
months. 'When the jiatient was first seen at the Mayo (hinic one year 
later, the growth was widespread with })eritoneal and omental implants 
and a necrotic .sloughing mas-s at the surface. The left tube and ovary 
were removed and i)alliativo irradiation given, but entirely witiioul 
effect. The patient died six months later. The average duration of 
life after treatment for the thirteen ])atients of this grouj) who have suc- 
cumbed was one year and eight months: eight, dic<l within one year, 
two in the second year and four in the foui-th. 


lOxjdoration was ])crfonned in nine of the eleven ca-^-es of advanced 
ovarian carcinoma and a specimen i-cmoved for jiattiologie examina- 
tion. The. growth in each ca.se was found to involve the omeiitnm. in- 
testiues, and parietal ]iei-itoncum. In one case mela.stasis to the liver 
was jn-csent. 3*lxploration was omitted in two eases, the diagnosis being 
based on the history and elinieal da.ta. Treatment in tliis grotjji was 
nsnally instituted at greatly redueed dosage, sinee ll-.e ]>ati(-!it.s are 
nsnally cachectie and nnahle to tolerate int<'n.sive irradiation. In a fw.v 
instances, treatment given largely as a ]daeebo rc.sulted in imj.'rove.ment 
in the patient's condition which permitted more intensiv<- irrrsdiation 
to be given later. One I'atient so treated survived for four years, and 
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was ill excellent liealtli until a few months before death. A second 
patient improved for two years; then operation was performed else- 
Avhere, and she died soon afterward. Six patients died within six months 
after treatment which apparently was ineffectual; one patient lived eight 
months and for the first six months after treatment was relieved of 
ascites. One patient died eleven months later having had only slight 
relief of sjnnptoms. Experience at the clinic with this type of disease 
has proved that only carefully graded treatment should be administered. 

SUMMARY AND CONCLUSIONS 

1. Of the fifty-nine patients with ovarian carcinoma treated by irradia- 
tion at the j\Iayo Clinic from January, 1920, to January, 1924, eighteen 
survived for from four to seven years, seventeen being alive at present. 
Pour of the fifty-nine patients could not be traced beyond a three-year 
period. 

2. Although this group is too small to use as a basis of percentages 
of continued cures, the number of patients alive between four and seven 
years after operation compares favorably witli tlie number mentioned 
in available reports of the results of surgical procedures alone. 

3. The advanced cases and those in which the growth was not removed 
completely at operation in the group of continued cures apparently 
indicates that irradiation has been a factor in the result. The longer 
average interval of freedom from recurrciiee obtained in the present 
series in comparison with tlic early recurrence noted in other series may 
perhaps be attributed to postoperative irradiation. 

4. Considerable palliation may result even in far advanced cases 
f rom the judicious use of radium and roentgen I’ays. 

5. Repeated moderate irradiation, or carefully graded doses for 
cachectic patients have given superior results, at the Mayo Clinic, to 
tho.se of more intensive irradiation. 


REFERENCES 


(1) Bucher; Quoted bv Ddderlcin, p. 09. (2) Cavtcroii, B. J.: Brit. Med. 

Jour., 192n, ii, 2Sr)-2SS. (3) Codman., E. A.: Aim. Surg., 1918, Ixviii, ;538-3l0. 

(■}) Dhdcrlcin, A.: Cbcr die biisartigen Gcsclnviilstc dcr Ovarien. In Zweifel, 
I', and Payr. E. : Die Klinik der fioHartigen Gescliwiilste. Leipzig, S. Tlirzel, 1927, 
iii, pp. 90-130. (a) Drcuxchuck, F. and Lovax, A.; Combined Roentgen-Bay Treat- 

ment of Ovarian Caneer. Bnitisl. lekiir. listy., 1925, v, 110-129. (0) Franld: Quoted 
by Diiderlein. p, 101. (7) Frominr: Quoted tiy .Schiifer and by Ddderlcin. (8) 

Gchhardt: In CJrave.s, W. E.; Gynecology, I’liiladelpliia, .Saundera, 2 ed., 1918, 
p. 3i>8. (9) Ghirl'nf-r: Quoted by Ddderlcin, p. 107. (io) Jhrinriciu.s : Quoted 

iiy Ddderlcin, p, 107. (11) llof-mrlcr : Quoted by Diiderlein, p. 107. (12) Jlohncs, 

G, ir., find Dri'x.fi'r, Ilirhard : Northwest Med., 1925, xxv, ‘157-471. (13) Kccnc, 

F. /L, I’ofirooAt, JI. K., and Fcndcrirnu'ix. K. P.: .Tour. Am. .Med. Assn., 1927, Ixxxia, 
I'TC,. 10.5.", (14) Xiirris. (', C., and Vript, M, F.: AM. .Tori'.. Oust. ,\nd Gyskc., 
tfe.'.'i, X. 584'592. {l.'i Orbnan, Nederl. Tijdsclir. v. Geneesk., 1920, ii, 595; 

Ab^traeie.-l in .Lmr. .\in. Med. As.sii., 1920, Ixxv, 1301. (15) Pfunnnixticl : In 

W. E.; Gyni-cob'gy. I’biladclphia, .Saundcr.s, 2 ed., 1918, p. 401. (17) 



DICKINSOX : REBELLIOUS CERVICITIS 


11 


PfannenMxd: Quotcrl by Diidcrlcin, pp. 100, 107. (IS) Phillipf:, H. B.: Med 
Jour, and Eec., 1926, cxxiv, 61-97. (19) PoW:, J. 0.: Am. Jouu. On.m- .\Nn 
Gynec., 1918, l.xxviii, 199-211. (20) Pochet, K. L.: Sclnveiz. mod. Wclmsclir., 1925. 

Iv, 787-788. (21) Schmitz, Benry: Wisconsin Med. Jonr., 1924, xxii, 125-12s! 

(22) Schlagcnhaufer: Quoted by Doderlein, p. 99. (2:!) Srhaft^: J^tsehr. f. 

Geburtsh. u. Gyniik., 1922, Ixxxv, 613-620. (2-1) Schifrr: Quoted by Ibidcrlein, 

p. 108. (25) Strafinman, P.: Zcntralbl. f. Gyniik., 1922, .xlvi, 515-516, (26) 

WaUhartl: Zentralbl. f. GyiiUk., 1920, xliv, 68.5-686. (27) Winter: Quoted by 

Schafer, p. 618. (28) Zwcifd: Quoted by Schafer, p. 618. 


REBELLIOUS CERVICITIS FROM CYSTS HIGH IN 

THE CANAL- 

By Robert Latou Dickixson, ]\I.D., New York, N. Y. 

(From the Committee on ^ftttcrnal Bcaltii) 


T he commonest pelvic disorder of Avomen calls for new study, be- 
cause of its important bearing on sterility and chronic leucorrhea. 
Gonorrhea, the one A'cnereal disease now labeled in its obstinate form 
as “incurable,” finds a favorite retreat in woman as an endocervic.itis. 
One possible explanation of resistance to cure is a form of inacce.ssi- 
bility, the significance of Avhich. as far as I know, luis not heretofore 
been full}" developed. This is a seat high u]) in the canal of the cervix. 
Attention Avas first draAvn to the spot in the days Avhen 1 developed a 
small cutting curette (from Delatonrs’ fistula curette Avith a loop 
smaller than Craig’s) to test and break up the thickened and cystic 
mucous membrane in the canal. Its importance Avas emphasized as one 
began in 1907 to folloAV canal infections farther and farther up Avith 
the electric cautery (Fig. 3.3). Even before this, high cysts were oc- 
casionally determined, in the times Avhen one obtained good results in 
dysmenorrhea from regular oflice dilatation. In such a case, although 
the canal had been carefully Aviped out and then iodine used, the 
dilator brought a gush of fluid Avhich Avas thought to Iuia’C been due 
to the bursting of a cyst or cysts Avell out of sight. 

In a recent rcA'icAv of the literature showing many sections of the 
uterus I have noted a rather surprising frerjuency of cy.st.s beloAv, or 
at, or just above the internal orifice. In that much neglected art gal- 
lery called ITiae/i-e/s Pathologic tier ^Vc.iblichcn Sc xuntorgnnc. at least 
a third of the uteri of active sex life sIioav cysts high in the canal 
(Figs. 7 , 8, 9, J2. 13, 11, 17). Hart’s Atlas exhibits an atresia evi- 
dently due to a group of cysts (17). The Sellheim atlases yi<*ld the 
same surprise.s (-/ and IS), and the Anatomy of Ilonie pictures as 
normal a section of the uterus (19) Avhioh shoAv.s cysts at amt above 
the internal orifice of the ccrA'ical canal. Indeed, cysts above thi.s 
level shoAv in at least three of the .sections here presented. 


*3^'^■^^I bofuiv- the Xcw York Obstflrtcril Sc'cicty, Xr.vtr.ib'-r S, 
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LEGENDS POH ILLUSTRATION 

RcVcllious Cervicitis (J) At forty ■weeks of fetal life, the long cervix shows deep 
folds in mucous membrane (Wlnckcl). (2) A newborn uterus shows oven deeper 
folds (Chrlstcllor). (5) These co'pts may remain at sixth year (Christellcr). (.}) 
In a nullipara of tiventj'-one with infantilism, this full-lenKtIi uterus exhibits cysts 
at and above external os (Selllieiin, 1). See also 19. (5) Deep crypts In nullipara (Sell- 

helm, 1003). (6) Sjmimctrlc palrnae pHcatae. cast of lining from nullipara of forty-two 
(Guyon). Figs. 7 to 22, Cysts high in canal, ■adth none on vaginal surface except 
in 12, 20, 21, 22 (the only exceptions in twenty -live .sections showing high cysts). 
Nos. 7, S, fi, 12, IS, I’f are from Winckel; 11 from Christellor; 18 from Sellhctm. The 
.sound could not pas.s In many of the.se cnse.s, n.s in IS, 17, IS and 20; {10) Complete 
clo.sure of Internal o.s witli cyst.s. In prolapse at .sixty-nine, with chronic cervix 
catarrh (Christellor). (/5) Senile cervicitis. I'ontention cyst.s at .sovent.v-flvc (Chr)s- 
teller). {IG), {20), (21), (22) Diagram.s from living uteri .show c.vsts larger and more 
tense than sections fro.n .shrunken museum specimens (Dickinson). (17) Atre.sla at 
Internal os from cyst.s in muitlpara (Hart.) (19) Cysts above Internal os In anato- 
mist’s picture of normal uterus (Henlc). (20) Section view of cyst.s exposed b.v tenac- 
ulum in 21, and In 22 similar condition In sister, both cured by cautoiy. Figs. 2S 
to 23, Evidence bearing on thickness of lining of canal to show depth of excision or 
cauten.'-roa.st rcouln’d (drawn from Sellhelm, 11)00, and Wlnckel). Compare with 
5. 7, 11, 12. 19. Five mn). i.s a freamnt llndlng and 2 mm. next most common, 20. 
(SO) ^le.asurement.« train seventeen .sections, .showing distance of location of cysts 
above Internal an and bre.adtli of area affected. (.11) The veiy large bulk or cylinder 
of tl'sue which operation woubl have to remove if all affected nre.a were Included, us- 
ing 17 nn an exnmiile. Tise vaginal cuff of a Sturmdorf operation would have to be 
v.'rv large. .''2 Illseased area with narrow external os. fuid imicous dl.stentlon of 
canal typic.al of this tvpe of cv.stlc trmible. (.1S) Nasal cauterj'. after dilatation, 
burns two ;.tr!ps. From A to 11 th- cysts have b'S-n opemal and radiated heat has 
rtt '1 itini. b^'yon \ the The 4U)llefl lino kUowh the next /^trlp 

to Ik* 
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In looking ovei’ these sections attention slionid be paid to the marked 
thickness of the mucous membrane in the upper canal. Tliis runs from 
2 to 6 mm., 5 mm. being a not infrecjuent figure ( 26 ). 

A further peculiarity of the chronically inflamed lining is tlie .sur- 
face which gives through the curette a feeling of rough, tough gri.stle. 
as if the fingernail were scraped across the back of brussels car])ot or 
linoleum. )Such a surface is .shown in Figs. 5 and 7. and is not merely 
due to palmae plicatae, as in 6 . 

These findings have an important bearing oii the choice of curative 
treatment or operation. If amputation or coning is in (piestion. it is 
to be observed that a very thick-tipped cone would be reijuired to 
eradicate the diseased areas (Fig. 31 ). In some of the jiietured sec- 
tions .such removal would involve bringing away something like a 
third of the bulk of the uterus, which would so maim the canal as to 
threaten its function and dilatability in labor. 

Why not obliterate the offending cy.sts and infection instead of sac- 
rificing structure? At least, if future childbearing is in question there 
is no excuse for such sacrifice, provided the hot jilatiniim wire can 
properly open up and sterilize these areas, t^iich effective cautery 
action has been applied to a considerable number of these eases over 
a period of twenty years in the manner shown in Fig. 33. Beginning 
at the internal orifice, a gutter is burned through or nearly through 
the estimated thickness of the diseased lining and carried down toward 
the external orifice. A second groove is laid on the opjiosito sidi*. If 
the canal is the size of the little finger, three lines are occasionally 


made in a fir.st treatnicnt, but I usually restrict myself to two because 
in a number of cases the extent of the radiation of the heat has reached 
a sufficient area. Three weeks later, in case mucopurulent s(>cretion 


is still free or the sound finds rough areas in a relatively largi? canal. 


one or two lines are laid down on .surfaee.s not previously attacked. 


The most, obstinate cases 1 have had. those requiring more than 
three cautery treatments, have been per.sistent infections of the upper 
part of the canal. Obviously, however, the clinical demonstration as 
to th(> level whence glairy mucus or mucopus makes its exit will only 
be demonstrable if one uses a tubular bysttwoscope. This will b*- 
worth doing iu obstinate cases, to .search for cysts U]) the canal. -An 
endosco))o has a better field in the cervix than in tin- uterine cavity 
because there is less bleeding in this lower portion. 


1 am still wateliing for stenosis produced by the conservaiiv*-, st**j)- 
by-stej) iwocMHlure thus outlined, a.s part of ordinary ofijiM* treatment. 
So far, no ease needing .subsequent dilatation has been deteeferi in my 
series or that of Dr. Cary, even where relapse after monlliS <»>• year- 
lias called for repetition of eauiery application. 
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NOTE: Since this paper was presented, A. H. Curtis has informed me verbally 
that he abandoned the use of radium within the cervix for the treatment of cer- 
vicitis early in 1925 or thereabouts, because of an occasional stricture and disturb- 
ance of menstruation even with small dosage. He has seen narrowing of the exter- 
nal os from the use of the cautery, but could not state whether this was due to the 
Post cautery. I ceased using the latter because the shank grows so hot as sometimes 
to cause a circular burn of the external os, where localized action up the canal is 
the only cauterization desired. Operators in San Francisco and Los Angeles have 
seen this burning at the os from the Post cautery, with need of dilatation later, as 
reported to me verbally in March, 1928. Cumberbatch, Corbus and others call for 
thirty to forty minute treatments once a week or oftener for weeks, which is to 
be contrasted with tlie few seconds of the cautery application. Hyams, after trying 
diathermy on thirty patients, reports that the sterilization action is not deep nor 
wide enough for effective work. The Filhos chemical cautery causes a cylindrical 
complete slough of the entire mucous membrane down to tlie musculature. Such 
action means closure of the canal in some Instances. Therefore, if radium is found 
to reach too deeply and to affect tlie ovaries sometimes, and diathermy to act too 
slowly or superficially, we may again urge acquiring expertness with the simple 
hot wire. 
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RELATION BET\YEEN STRUCTURE x\.ND PROGNOSIS IN CER- 
VICAL CARCINO]\IA UNDER RADrATION TREAIUIENT^ 


By Wm. P. Healy, M.D., P.A.C.S., axd .Max Cutler, B.S., M.D. 

New York 

(From the Memorial llo^pital and Cornell Univendtu Medical F^chool) 

I T IS the purpose of this studj' to determine the relative value of 
histologic structure in the prognosis of cervical carcinoma, to ob- 
serve the relation between histologic structure and response to radia- 
tion and. to determine the extent to whicli tlie cell type may serve as a 
guide to treatment. The essential criteria for a stud}' of this type 
are: (1) A sufficient number of eases to permit of accurate statistical 
deductions; (2) a group of cases which have bci-n observed over a 
sufficient period to permit of .iudgment as to c\ire; (:i) satisfactory 
biopsy material .for histologic study and classification; (-1) a uniform 
method of treatment applied to all cases; (5) a knoAvledge of the 
clinical extent of the disease at the time the treatment was begun, in 
order to evaluate properly this important factor in prognosis. 

In our study all of those criteria are fulfilled. The material at our 
disposal consists of two hundred casesf of unmistalcable carcinoma of 
the cervix treated in 1922 and 1923 whose present condition is known 
and from whom satisfactory tissue is available for microscopic .study. 
Special emphasis is i)laced upon the fact that all the cases have been 
treated by radiation alone, the technic of wliich. with few exceptions, 
has been fairly uniform as to type and amount. 


CLIXrcAL CLA.S.SmCATIOX 

A cla.ssification of the cases into three clinical group.s based tijmn 
the gro.ss extent of the disease has been made, as follows; 

1. The Early Group. — Comimsed of ca.se.s in Avhicli the di.sease is 
localized and confined to the cervix, 

2. The Borderhne Group. — Compo.sed of ca.«e-s in which the di.'^f'a.se 
is more advanced, involving the paracervical ti.ssue.s. or adjoining 
vaginal forniees, with .slight fixation of the cervix, the ut<TU‘^ remain- 
ing freely movable and the parametrium uninvolved. 

3. Thr Adrauced G'roup. — Compri.sing those cases in wliich the dis- 
ease has extended beyond the uterus and into the ]>aram» triurn, result- 
ing in more or less fixation of the uterus. 

,nt n nv'i-tine of tlv Xf,v York Obptftricnt S'>cSi:ty, D- C’-tisE'-r n. IM't, 

■tTlif fotir-yc.-ir linvo inciu'lfd In oritur to nirt’K,- ji,.. rir.:ily?>Sr 

cur:Uo .'••t.''.tL’licnUv by incri-;i.'='nc^ Xhf i'.v.mh‘ r of rri;. -. Th- !■■ ro- m.-it'- < t i<<.ur- 
ronof".' tiurUn: tlu- fifth year In 'vbo hruS b.-r-n fr^. of <10. f.-.r f- nr 

I..: po ...ninU a?: to b*< Tb.e %vor-.J i-ur.- ift tln-r. O.r,- 5,:» fr.,* - 

Uosn from iUn-ar.- fotir r.nd fivo 
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TREATMENT" 

Tlie plan of treatment carried out has consisted in the application 
of radinni in rather massive doses at the site of the primaiy lesion by 
means of buried emanation, vaginal applicators, and intracervical and 
uterine capsules. This has been combined with the use of x-rays. At 
the time the patients referred to in this paper were treated, low- 
voltage x-rays were employed. The circnmference of' the pelvis was 
divided into four quadrants, and one treatment was given to each 
quadrant, the tube being so placed as to be centered on the cervical 
lesion. This technic has been modified recently by the substitution of 
gold filtered seeds for the glass seeds and high-voltage x-rays for low 
voltage. 

HISTOLOGIC CLASSIFICATION 

Tlie basis of classification which has been adopted is the dorjrec of 
anaplasia of the tumor. The significant histologic signs of anaplasia 
are cellularity, variation in size and shape of nuclei, nuclear hyper- 
chromatism, infiltrative tendencies, number and atypical quality of 
mitoses, loss of polarity, and absence of adult dilferentiated charac- 
ters. A microscopic study of the biopsy material based , upon these 
features demonstrated three fairly distinct groups. At one extreme 
there is a small group in which the tumor cells are liighly differenti- 
ated, adult in character, with definite squamous tendencies, liornifica- 
tion and occasional pearl formation (Adult type. Grade I). At the 
other extreme there is a small thofigli larger group in wliich tlie cells 
show complete loss of differentiation, absence of squamous characters, 
atypical qualities, and diflCuse infiltrative growth with numerous 
atypical mitoses. Tlie cells are .small and round, or .spindle in form, 
and the nucleus is markedly liyperchromatic (Anaplastic type. Grade 
III). Between these two extremes tliere is a larger intermediate group 
showing only partial differentiation and moderate anaiilasia. In this 
group squamous characters are either slight or more often absent. 
The growth may be atypical, but, lacks dilinse infiltration. There is a 
partial loss of polarity. The.se cells are large and frequently .show a 
plexiform arrangement (Plexiform type. Grade 11). This classifica- 
tion coincides in general with those of Schottlaender and Kermauner,'’ 
Begaud, Itlartzloff’ and Broders.*’' 

It is. of course, impossible to draw a .sharj) line of division between 
the three histologic groups. In a small proportion of cases it has been 
.somewhat difficult to tlecidi^ whether a tumor belonged to the ])lcxi- 
fonn or anaplastic grou]). Tmnox-s presenting this structure, however, 
are distinctly radiosensitive and consetjuently arc classified as ana- 
plastic. Tlie dilTerenliation between the adult and ana])la.stic forms 

•For f\ Tnor- .It--r:riijtitia ef tin- treatnK'nt omployotl in cns‘‘H tlie 

T'-.iiV-T \f r'-forr--,’, tn >i-0 rvno's 1 anU 1 !» In Ihc' bibllorr.TpIiy. 
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has presented no difficulties and tlie presence or absence o£ squamous 
characters has served as a good basis for division between tlie adult 
and plexiform types. Table I shows the relative frequency of the 
different histologic grades as compared with llartzlofi’s^ classification. 

As indicated in Table I, the majority of the tumors belong to the 
intermediate or plexiform group, whereas the smaller groups cnmpris(; 
tlie adult and anaplastic types of cell. Forty-two out of two hundred 
cases, or 21 jier cent, belong to the highly undifferentiated auajilastie 
cell type. It is significant that one in five cases of this .seri(>s is a very 
cellular, malignant and anaplastic tumor and consequently iiighly sus- 
ceptible to radiation. 



thf nOnl 


In order to study the relationship between histologic structure and 
])rogno.sis. the distribution of the ctdl typ»'S among fifty cured cases is 
compared to their general distrilmtiou in tiie entire .scrii'S. as shown 
in Table 11. 
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Table II. Showing the Distribution of Structural Types in Fifty Cured 

Cases of Carcinoma of cervix 


CELL TYPE 

NO. CASES 

PER CENT 

PERCENTAGE IN 

TOTAL SERIES 

Adult 

C 

12 

17 

Plexiforrn 

24 

48 

(52 

Anaplastic 

20 

40 

21 


It may be seen that there is a distinct increase of the anapiastic 
tyiie of cell in the cured group over the percentage in tlie entire series 
(40 per cent as compared with 21 per cent). This would seem to 



Fi};. 2. — niiotomlcroBraph pliowinf? Dloxiform cpWcnnoid carcinoma of cervix. The 
.‘Structure is cellular and partly undifferentiated. Stiuaiiious characters arc ab.sent. 
(Grade II.) 

indicate a decidedly better prognosis in the anaplastic type than in 
either of the other cell type.s. 

There were twenty cases in which death occurred in spite of the 
early or borderline stage of the disease. In this group in which the 
clinical setting was favorable and the treatment similar to that gen- 
erally employed, it .seems logical to search for a cause for the un- 
expected re.snlt in the histologic structure. Table IIT shows the dis- 
tribution of cell type in thi.s group of cases. 

Table III show.s an incidence of GO per cent in the iiilcrmediate or 
plexiforrn type, which is jpiproximalely the normal incidenc<‘ oi this 
ty]te of There is a sliL'hl decrease in the anajilastic l.vpe and in- 

crease in the adult type over the norma! incidence. This comparison, 
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Table III. SiiOAVixfi Disteibctio.v or .STKucTfKAL Tvi'i;s Amon'o Twenty 
Failures in the Clinically' Early' and Borderline fJRori's 



CELL TYPE 

NO. (’ASES 

PERCENTAGE IN 20 EARLY 
AND BORDERLINE EAILURES 

PERI'ENTAGE in 

TOTAL SERIES 


Adult 

/) 

2;") 

1/ 


PIcxiform 

12 

00 

02 


AnupliLstic 

.3 

15 

21 


therefore, fails to sIioyv any definite relationship between the cell type 
and the result, and the deduction must be made that other factors 
Yvhieh haY'e not been recognized are responsible for these failures. 





3. — HIrIiIv cellular and anapl:i*;Uc epiderinoid c.'vrilnoiim of cervix. Tin- rejifi 
are .'iinall and atypical. There are nunieroii.*-- niifosc-.*--. The proivth {,« dlfriiri- and in- 
IlUratlng. (Grade III. lilfthly rudiopen.«lllv€?.) 


Table IV. Shov.'int. Dlstribi-tion or Ci:ll Tyte.^ Among l.'io Aiiv.m.ved 
Ca.ses ■\Vincn Failed to .‘^i'eviye 


rEIiL TYPE 


NO. CASE.'S 


riri: cent 


Adult 

I'lexifonn 

Anajd.'istic 


s: 

IP 


IS 

07 

J." 


rEr.CENT.\GEIN 
Total .‘'•eeie!' 

]7 

02 

21 


It is significant that only nineteen ca.se.s. or 3o ]>er cent, bf-iontr to 
the anaplastic group as eoinjiared Yvith an ineid-nice of 21 ji’-r ecnt in 
the creneral gronji. The highly malignant type. th'Tefnre. jails to 
sliow a preponderanee in this nnfaY'orahle group (‘f eases; in fact the 
ineidenee is someYvhnt smaller. 


diseas.* v.'as avvI 


1 ad- 


A strilciug group of eases is that in which th>' 
vanced clinically, with fixation of the uterus and extensive jcjr.n- 
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metrial inYolYement, yet in spite of tiiese most unfRAmrable factors the 
patients were cured of the disease. Anal.ysis of the treatment em- 
ployed in this group of cases shows it to be essentially similar to that 
employed in the general group. It is of interest to note the distribu- 
tion of cell type in this grouji, in order to determine whether the un- 
expected result may be explained on the basis of a special suscepti- 
bility to radiation. Table V shows the distribution of the three cell 
t3'pes in this group of cases. . 

It is interesting to note that in fourteen out of thirty cures of ad- 
vanced carcinoma of the cervix, the histologic structure was of the 



•!. — ^\'CTy inallgiiant and anaplastic carcinoma of cervix innitratlm- wall of 
iiteniH and frrowlnfr in perivascular lymphatic.s (.Same case ns Flf,'. 3.) Tlie patient 
died soon /iftor hysterectomy ■with 'widespread metastases. 


Taib.k V. Siiowiyd tiik DiSTiuiumox or Struptcum. Typk Amoxo .30 Casks or 
Apv.xxcep C.\rcino.m.v of the Cervix Wki.i, Four and Five Years 


CERE TVi’E 

NU.MBEK OF OASES 


Adult 

1 


Flcxiform 

la 


Aiuqtlastie 

M 



most eelhilar and malignant type. This finding i.s of particular ini- 
porljuiee .since it eoincide.s ivilh the theoretic principle.s involved ajul 
demon.st rates the important fact that tlie radiosen.sitivit.v of tlie tumor 
expri'sses itself not onh' as a ])riiiiaiw regression, but. with adequate 
radiation, ns tin ultinuite cure in spite of the clinicall.v advanccfl stage 
of tlie disease. 
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In order to further study tlie relationsliip betAveen histologic struc- 
ture and prognosis, tlie cases were divided into two groups, according 
to the clinical stage of the disease, as follows: (a) Early and border- 
line, and (b) advanced, and the percentage of cures in each grmi]A 
studied in relation to the histologic grade, as shown in Table VI. 


Tablk VI. Saowixo I'kkckxtaob ok Cvues ix Eklatio-x to tuv. ('i.ixicai, Stai'.i-, 
or THE Disease axd the Histoeocic Tvi>e Uxdei: Radiation' 

AXD SUUGICAL ThVUTMEXT, Ilr-SI'ErTlVLEY 


RADIATIOX ! 

j SI IMiEUY 

CELL TYI’E 

.STAGE or TOTAI, no. XO. I’EK CENT 

DISEASE CASES AVEEE CUKED 

1 I’Ki: CENT nr 

I-ER CENT or 

OCKKATIVE 

Cl-UES, .T.II.H. 

MARTZEorr 

Adult 

(Grade I) 

1 Early and 

Bordcrliae K' d dO 

Advaneed 2d 1 -1 

47 dd 

l^lcxiforni 
(Grade TI) 

Early and 

Borderlhic 2.1 0 4d 

Advaneed 102 Id It 

24 21 

Anajdastic 
(Grade HI) 

Eai'iy and 

Borderline 0 0 0<» 

j Advanced dd H 42 

!’ '/a 


Analysis of Table VI siiows the relative ctTects of the clinical stage 
of the disease and the histologic cell typo upon the iirognosis. It is at 
once evident that the stage, of the disease alone is a most important 
factor in prognosis. The cures eft'ectcd in the early and borderline 
stage of the disease are comparatively higli regardless of the cell 1yj>e. 
The early and boi'derline cases have been grouped together in order 
to isolate the distinctly advanced cases as a test group. 'J he cninal 
{csi of ihc rchitivc imparlance of ihc Jnslolopic inpc in' to coninil Ihr 
i^iage of ihc (liscasc hg sludging prognosis in a group of adrnncii! vnsrs 
ill u'hich an unfavorahle ouicomc is cxpcclcd. Hesults oj the examina- 
tion of the figures from this .standpoint, comparing the jim-eenfaire of 
cures in the three cell tyjies of advanced eases, are shown in d'ahh* ^ 11. 


Tahi.e VII. Snowixo Reeatio.v Bk.twkkx Pkooxosis and STJU'cTrcM, Tver. 
AdvaXit.d Casins or Caucixoma or thi: t'r.avix Tek.atkd dv Radsatdi:: 

TVi'K *'AHrs t'Asr>^ rru i'y.KT kj d 

A'iiift i '* 

noxif(<rni (II'i B'C L' ts 

Anuj.l!iNti.' (HI') 


IN 


It is rpiite evident from these fiirures that the jirotmosis in arlvanecd 
eaneer of the eervix under radiation theraj'v is exlrt-melv |HH<r in the 
adult t.v^ie an<l unexpeetcdly favoraide in the anaplastic lypr. ftnlv 
one ease of the adult type out of tweniy-tivc ndvaiteed eas<>. or t jot 
rent, is curet! as emnpiired with -12 P»‘r cont euros sn fid'canced f-arei- 
noma of the eervix of tho anaplastic typ'-. This rrsiilf is cstM-cinny 
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significant wlien it is considered tliat tlie total percentage of enres in- 
cluding early and borderline cases is only 25 jier cent and the cures 
in the advanced eases in all histologic types 19 per cent. 

The conclusion seems justified that in the advanced stage of the 
disease the prognosis improves with the degree of anaplasia when 
radiation is the therapeutic agent employed. The reason for this 
relation is obvious when the greater radiosensitivity of the more 
cellular and anaplastic tumor is taken into account. 

The important role played by the stage of the disease in prognosis 
is well recognized. When the entire series of cases is divided into 
the three clinical groups defined above and compared with the results, 
Table VIII is obtained. 


Table VIII. Showing the Effect op the Clinical Stage of the Disease 

Upon Prognosis 


CLINICAL STAGE 

NO. CASES 

BEiVD 

ALIVE 

PER CENT CURED 

Advanced 

IGO 

130 

30 

19 

Borderline 

21 

15 

6 

29 

Early 

19 

5 

14 

74 


The result of this comparison indicates the prognostic importance 
of the clinical stage of the disease. On the other hand, it is significant 
that as many as 19 per cent of the advanced, group are well, whereas 
the total percentage of cures for all groups and stages of the disease 
is only 25 per cent. It is important in this connection to recall that 
21 per cent of the entire series belong to the radiosensitive group. 
These figures are strikingly close. It may be stated generally that 
one in five cases of carcinoma of the cervix is liighly radiosensitive, 
and that one in five cases is curable by radiation in the advanced 
stage of the disease. 

RELATION BETWEEN AGE AND PROGNOSIS 

Table IX is designed to show the relationship between age and 
prognosis. The cases in each age group are further subdivided into 
the three clinical stages of the disease in oi-der to control this factor 
in prognosis. 

It may be seen from Table IX that all the patients under thirty 
years of age failed to survive. It cannot be inferred from this, how- 
ever, that the grave prognosis in this small group of cases is due to 
the age factor alone. It .should he noted that five of the six patients 
wore in the advanced stage of the disease and the sixth was a border- 
line case. The histologic structure in this group .showed Grade I in 
two cases and Grade II in four eases. The higher percentage of cures 
ill llie 30 to 10 age group may he accounfed for by the accidental dis- 
tribution of cases (14 of the thirty were early and borderline). In 
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Table IX. Showing Helatiox Bn-nvEEX Age ani> I’KOGXo.m*^ in Carcinoma 

OF the Cmvix 


AGE 

NO. CASE.S 

PER CENT 

STAGE OF 
PISEA.SE 

NO. OF CA.SKS 

IN EACH 

CLINICAL 

GROUT 

TER CENT 

CURKl) IN 

lUCII CLIN- 
ICAL GROUT 

AVERAGE rr.R 

cent rntr.n 

l.N EACH 

AGE G ICO UT 




3'larly 

0 



20-.30 

G 

3 

Borderline 

1 

0 

0 




Advanced 

i> 

(i 





Earlv 

7 

SG 


.30-40 

30 

15 

Borderline 

7 

Tu 

47 




Advanced 

IG 

2.5 





Earlv 

0 

G7 


-lO-iIO 

73 

3G 

Borderline 

n 

3G 

2S 




Advanced 

;"iG 

21 





Earlv 

G 

GG 


.aO-GO 

.uG 

28 

Borderline 

G 

33 

O '> 




A d vanced 

44 

IG 





Early 

0 



GO-70 

34 

17 

Borderline 

G 

33 

2! 




Advanced 

2.8 

IH 





Earlv 

0 



70-80 

I 

0..5 

Borderline 

1 

0 

0 




Advanced 

0 




tlie reiiiaindor of llic ago gi’Oiip.s tlio jierconlagc of cures is aliout 
equal. From lliis eomparisou it avouUI seem Hint Ihere is no deUnite 
rclalioiisliip between age and prognosis willi the possible exception of 
patients under tliirty years of age. It is possible that in this group 
the prognosis is worse, altliougli our data fails to demonstrate def- 
initely this relation. 


DISCUSSIOX 


Tho ])r(iljU-m of liisloloc'H' jtroL'iioCis < 1 :iti's Icick to Hnos'-nirmn," who iolroiliK'cil 
the term aiinj)hi.<fui. He helievod that :i <Iirce( relntionsliiii e.visfeil l.-tween 
iniaidnsia ami ileRree of jnalif;nam-y. Kwint: agrees- with Haascniami ia Ihiv 
and utilizes the histolo;:ie. siens of anaj'lasia as an e^tiniate of the decree of 
maliKuaney. Schottlaender and Kennatiiier were aniouR the first to divide eijid< r- 
inoid e.areinoina of the cervix into tliree hist<do{;ie jjr.ades and apjdied to them the 
t(‘rin.s mature, Ii.alf mature and immature. Tliis division is iuised upon the dejrre-' 
of anaplasia of the tumor. Broders* elassifieatiou of tumors is also based jirimarily 
upon the conception of cell difrerentiation. MartzlofT V elns-.ification of cerviial 
carcinoma into .spinal, transitional, and spindleccli tyivs is based upon th*- «anie 
fuiidninental conception of loss of difl'erentiatiou or anajdasia. In liis cha^-Mfie.-.t ion 
the .sjunal cell Is the most Inuhly dlft'erontiated and the sj,j!;d|.' the bnsf 
dilTercntiated. where.ns the transitional cell occnj»ic« an intertnediale ]-oMtion. U.sjno 
this gronpine Mnrtr.lofl" fonml that when S!ir"ery is cinjih.y.-d the progm-s;..- v.:;« 
best in the .spinal cell and wor.st in tlic spindie cel! type. remls rtouA using Mart-- 
loff ’s classirication, concludes that the order of maiignaii-y of the ditTer-;;* ee'.l 
typi's progressing from h-ast t-i wor.-t js .sjon.'s?, t taTiMte- iml Me; .sjoadh'. thu- a;':..*- 
ing with Martidoff. Kin;brongh and Xorri^e for.elude th.at the spindb >-'lI type 
apj'car.s to l*o the tnost malig-nant. but b-diov.-.s thu; the stage of tac do-.’se 
which treatment is institut.-d is the gr* ate-t progm-st;.. fn-Aor ia c.-jr.da-.trri ef t'..- 
cervix and is more jmporiMU than t-m })istob=gt=- t^p-. Tia-s.' author^ :.!.■] a sic.bar 
juogTiosis in tumor.s' of h-a-t and bigh'-'t maligrM: y a?,.! attjjbatc tl.js -o 
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the balancing of the two factors, malignancy and radiosensitivity. Eegaudio 
reeognires tliree histologic tyims of epidermoid carcinoma of the cervix and regards 
them of some prognostic value, although the tlierapeutic measures are not varied 
according to cell type. Schmitzu and his' associates have endeavored to utilize 
histologic factors in prognosis and treatment of carcinoma of the cervix. Wintz,i2 
states that the dilferentiation between immature, half mature, and fully mature 
carcinoma, has not, in his opinion, offered any practical results for either prognosis 
or treatment, and Plaut'i4 concludes that there is no reliable basis for histologic 
prognosis in cervical carcinoma. 

The advent of radiation as a therapeutic agent in the treatment of 
cervical carcinoma lends a special significance to histologic prognosis. 
It should he emphasized that in a study of relation between structure 
and prognosis the therapeutic agent emploj’^ed is a factor of prime im- 
portance. The varying degrees of malignancy described by Broders 
and later by Martzloff are based upon studies in which surgerj^ was 
the treatment employed. These results state essentially that the prog- 
nosis is best in the most differentiated and adult tumors and worst in 
the very cellular, undifferentiated and anaplastic tumors. When radi- 
ation is used instead of surgeiy we find that this relationship is com- 
pletely altered by the fact that the more cellular and undifferentiated 
tumors are the more radiosensitive and consequently offer a better 
prognosis. 

The close relationship heUveen clinical course, susccpiihiliiy to radia- 
tion and histologic structnre found in this study coincides with a similar 
relationship) observed in- tumors in other locations. A distinct clinical, 
pathologic, and radiologic entity is encountered in so-called transi- 
tional cell carcinoma of the base of the tongue, tonsil, and naso- 
pharynx.^*'’ The essential feature of this disease is the radiosensitivity 
of a group of anaplastic epithelial tumors found in these particular 
regions. Operative removal of the pi’imary lesion, or metastatic nodes, 
results invariably in local recurrence and wide dissemination of the 
disease, whereas their response to radiation is phenomenal. An analo- 
gous situation is found in the operative removal of a highly cellular 
anaplastic carcinoma of the cervix. When rapid local recurrence and 
distant metastasis follow hysterectomy in an apparently favorable 
case, the cell type is usually of the anaplastic variety (Grade III), and 
consequently is e.specially amenable to radiation instead of surgery. 

Although the re.sult.s of surgery in the treat ment of malignant disea.se 
arc dependent uimn numerous factors, it is a well recognized fact that 
the degree of malignancy of the tumor is one of the most important 
determining factor.s. The best re.sults are obtained in the mo.st adult 
and differentiated tyj)e, whereas the worst re.sult.s occur in the sur- 
gical treatment of the very malignant cellular tumors. Thus ^larfz- 
loff quot<‘s the following statistics from the [Mayo Glinic and the 
dohns Hopkins Hospital. 
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Tai5Lk X. Pkuckn'taob Ixcidbnck or I-’u-E-VKAn Cukes ixii: thb l)irn:urxT Tykes 
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OAXer.K 
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S-tTr 

fCr 

Tlie Atayo Clinic (Broders) 




(Surgery) 
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Atcmorial Hospital (nidiation) 
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42 e, 07 . 


T]ie strikiiifr feature) of this table is tlie very low i)i‘rcf'nta!jre of 
cures in the spindle-celi group per cent). This is tiie eel! type 

wliich is highly radiosensitive and in which our radiation results in- 
dicate 42 per cent cures, including the very adv.'inced eases. 

Since the adA’ont of radiation, the problem of iiistologie. prognosis 
has become somewhat confused. This confusion is due largely to the 
failure to recognize the fundamental biologic law. that the most cellu- 
lar and most malignant tumors are at the same time the most radio- 
sensitive. This brings about an ai)parently paradoxical situation in 
which the most malignant tumors should offtn* the best ju’ognosis when 
radiation is employed. In view of the fact that the most malignant 
tumors otTer the worst prognosis Yvith surgery and the best with 
radiation, a comj)arison of two series of cases in which tin* therapeutic 
agents have not been considered is misleading. Another matter of 
confusion has been the use of the term “malignancy’ in relation to 
radiation. Because of their radiosen.sitivity. tlie (]ueslion has been 
raised as to whether the cellular and anaplastic tumors are, therefon*. 
not less malignant. If this attitude is adoj)1ed. the degree of malig- 
nancy of a tumor must vary according to the th{‘rapenti(! agtoit em- 
ployed. It, seems to the authors more sound to regard the degree of 
malignancy of a tumor as an intrinsic biologic property of the tumor 
and iJidejuMident of external influences. Surgery and radiatiftn ati' 
external agents and 7 nay affect the clinical course of tlie dis.-;!'--.- and 
alter the prognosis, but the degree of malignancy a^^ a potential f.ai-tor 
remains unchanged. It might be well to adojd Ewing’s <iistine!ion 
between jmtontial malignancy and clinical malignaiiey. Froui this 
viewpoint the former is a eonstant fm-lor. whereas the latter varies 
and depends upon the therapeutic method employed. 


The resvilts of this .study indicate a direct relationshij) bet we. n d-. 
gree of radiosensitivity and percentage of rurc^. Tim resulte eojneide 
with the theoretic principle involved. The low degr.-e of malignan.-y 
of the adult and liighly differentiated type of i!naor aet.omj.anied 
hv a good prognosis <'»nly when the ds'-eji^e m in its (sirly stages, rio'''*' 
enres are elTeeted by the caustic effeet of a i.arge do-s'- of radiation 
ttjmn an early lesion, so tb.at the limited iisM-ns... is eradiwited in spite r.>f 
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its radioresistaiice. Wlien, however, this type of growth becomes more 
advanced and immlves the parametrium, its prognosis becomes grave 
because we have to combat, not only an advanced lesion, but also a 
radioresistant lesion (see Table VI, 4 per cent “cures”). 

Examination of the anaplastic group (G-rade III.) shows a distinctly 
higher percentage of cures than in the other two groups. The remark- 
able feature is the high percentage of cures in the advanced cases (42 
per cent). This result is attinbuted to the marked radiosensitivity of 
■the anaplastic type of growth. It would seem, therefore, that the 
high potential malignancy and advanced stage of the disease are both 
offset bj'' their marked, susceptibility to radiation resulting in a cure 
in a high percentage of cases. In the intermediate group the tumor is 
neither highly malignant nor particularly radiosensitive. The lower 
percentage of cures in this group may be readily explained by the 
high proportion of advanced cases (83 per cent). 

The observations recorded here find support in the studies of other 
investigators. Thus Martzloff quotes fifteen advanced cases of carci- 
noma of the cervix in w^hom the prognosis seemed very poor clinically, 
but the patients lived for a long time, some under radium treatment. 
Ten of these cases belonged to the histologically malignant group, con- 
sequently they were susceptible to radiation. Plant finds four cures 
among nine cases of spindle-cell carcinoma treated by radiation and 
points out the good prognosis in the most malignant cell type as evi- 
dence against the value of histologic prognosis. It is important, how- 
ever, to recognize that the poor results obtained by Martzloff in this 
group and the good results of Plaut maj^ be explained by the fact that 
surgeiy was the therapeutic agent employed in tlie former grouiJ and 
radiation in the latter. These are precisely the results to be expected 
in the treatment of the most malignant type of tumor by surgery and 
radiation, respectively. 

Apparently the same property of instability of the tumor process 
which renders a tumor more malignant and causes it to grow rapidly 
and disseminate widely also renders it more susceptible to radiation. 
The rapidly growing tumors as a rule re.spond rapidly to radiation 
and vice versa. Consequently the prognosis must depend upon the 
biologic response of the tumor to the particular therapeutic agent 
employed. 

From a practical standpoint it is of some importance to be able to 
predict by histologic study what response to radiation may be ex- 
pected in any given case. The ability to recognize histologicallj^ a 
group of carcinomas of the cervix which are especially unsuitable for 
surgery and peculiarly amenable to radiation may help to eliminate 
many of the unfavorable surgical results and decidedly improve the 
percentage of surgical cures where this method is still employed. In 



ITEALY AND CUTLER : f'ERVlCAL CARCINOMA 



the advanced eases tliis information may serve as a useful guide to 
radiation therapy. 

SUMMARY AND CONCLUSIONS 

1. The degree of potential malignancy of a given case of eareiuoma 
of the cervix may be determined -with reasnnablo accuracy by a study 
of the histologic structure. Tlii.s information may be of considerable 
value in prognosis and treatment. 

2. Epidermoid carcinoma of the cervix may be classified histologi- 
cally into three grades, based primarily upon the degree of ana- 
plasia. These groups correspond closely to three degrees of potential 
malignancy as well as to three grades of radiosensitivity (low, nm- 
dium, and high). 

3. The adult type of carcinoma of the cervix ((trade 1) is inarkecUy 
resistant to radiation; the anaplastic type (Grade 111) is highly radio- 
sensitive; whereas the plexiform type (Grade 11) oecU])ies an inter- 
mediate position. 

4. The factors Avhich determine prognosis in carcinoma of the cervix, 
as in other diseases, arc multiiile and not single. The clinical stage of 
the disease at which treatment is instituted and the radiosensitivity 
of the tumor are believed to be the most important faetons in prog- 
nosis when radiation is employed. 

5. Twenty to twenty-five per cent of carcinomas of the em-vix arc 
histologically very cellular, malignant, and anajilastic tiimor.s ami 
eonseciuently are highly susceptible to radiation. 

G. Under radiation treatment the prognosis of cancer of the cervix 
improves Avith the degree of anaplasia of the tumor. This is due tf> 
the greater radiosensitivity of the more anaplastic tumors and r<*sults 
in a high percentage of cures in a group in wiiich the surgical results 
haA’c been especially unfavorable. 

7. Itadiation therapy of advanced uterine cancer may result in a 
cure in a relatively high proportion of cases when the tumor i.s of the 
radiosensitive type, Avhereas in the radioresistant ty|>e the ])rognosis 
i.s distinctly worse and onl.v a palliatiA-e result can he e.xpected. 

S. The results of this study confirm the biologic rclationshiji lict’.voc’n 
anaplasia and radiosensitivity and demonstrate the ability to cure 
advanced disease of the most malignant type by radiation in a high 
proportion of cases. 
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MIXED TUMORS OP THE CERVIX UTERI, “SARCOMA 
BOTRYOIDES,” WITH A REPORT OP TWO CASES 

By D. M. Cox, M.D., and W. L. Benisci-iek, M.D., Cleveland, Ohio 
(From the Western Ecserve University, School of Medicine and The Lakeside 

Eospital.) 

T he oeeurrence of mixed tumors of the cervix is comparatively' 
rare. Tlie)’’ are mesodermal in origin and the connective tissue ele- 
ment is usually the most prominent; therefore some cases, veiy sim- 
ilar to the ones here reported, have been described as sarcomas. These 
tumors may occur at an3^ age, but for convenience thej' are divided 
into two groups.- those in children and those in adults. Unlike vagi- 
nal mixed tumors, which are most common in infanc.v, mixed tumors 
of the cervix are much more common in the late decades. IMixed tumors 
in the infant are nearl.y always fairlj^ typical, appearing as potypoid 
masses resembling a bunch of grapes. Those in adult life are not so 
constant in appearance. Thej’" may be very similar to those just de- 
scribed and ma.y arise from the vaginal surface of the cervix or from 
the canal, protruding through the cervix. Others are firm and more 
or less ty'pical of a true sarcoma. Metastascs of the latter type fre- 
quenth" have typical botiyoid characteristics. 

iMixed tumors of the uterus are found mainlj' in the cervix. Only 
eleven eases have been described arising from the fundus, excepting 
the lipomas (simple lipoma, lipomj’oma, lipofibroma, or liposarcoma), 
which occur chieflj’^ in the fundus. There are no statistics available 
giving the number of reported cases arising from the cervix. It is 
sometimes verj' difficult to determine the exact site of origin, and a 
mistake can easily be made, due to the fact that many occur in chil- 
dren, and it is not ea.s.v to make a satisfactory examination of a child’s 
vagina. More have been reported as arising from the vagina than 
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those having their origin in tlie cervix. Of the form(>r type, 
land collected 102 eases. 

The clinical picture varies considerably. In the infant the tumor 
is usually first noticed when it uiipears at the vulva, altlimigh a blood 
stained discharge may precede the discovery of the tumor. In the 
adult a foul, blood stained discharge, dysjiareunia. or the diseovery 
of a mass in the vagina usually causes them to consult a jihysieian. 
They may have backache, a feeling of weight, in the vairina. and a 
bearing down pain. Small grape-like bodies are frequently p.-issed 
and may be confused with a hydatidiform mole. If in a child, the 
growth is usually thought to be a simple polyp, ami excision is ad- 
vised. It quickly recurs and its malignant nature is then su.speeted 
or microscopic study ma.v reveal its true nature. If in an adult, more 
radical surgery is frequently done. Surgery, however, has done very 
little more than give temporarv relief, because tlnu-e are no permanent 
cures on record. This is a clinical fact, proving tin* extreme malig- 
nancy of these tumors. However, the histologic apjiearanee of these 
tumors does not give the impression of malignancy in every ease. 

They grow l)y direct, extension involving th<> bladder or parame- 
trium, but rarely the rectum. Pain on urination follows if the tumor 
extends into the bladder or c.vstitis develoi)s frotn bacterial invasion. 
The primary or recurrent tumor soon attains largo size, tind .symp- 
toms of urinary obstruction develop. There juay be ]iainftil defecation 
due to pressure, ratlier than to rectal involvement. i\Ietastas(‘s. how- 
ever, may occur in the neighboring lymph atid blond vessels and 
rarely, distant metastases develop. 

Several theories have been .'idvaneed as to the origin »>f the.se lu- 
mor.s. Kolisko and Hauser (as mentioned b.v Lynch) believe that the.v 
arise from f('tal rests in accord with Conheim'.s theory. Wilms (ac- 
cording to Fraidv) believes that there is a displaced ejnbryonal gi-rm 
cell pushed down ahead of the woolfian duet. Frank goes on to say 
that this indifferent germ cell must be a mesodermal eidl in order to 
supply the myotome (striped muscle) and me.senehymal fe.artilage, 
etc.) derivaf ivc.s. 
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truding from the vagina, resembling a cluster of very small grapes. The ivliole 
mass was 25 mm. long and 16 by 14 mm. in diameter. It was covered by smooth 
epithelium, and composed of a stalk, to vrhich were attached the grape-like bodies bj’ 
short pedicles. Some of the grape-like masses were seemingly cystic and others 
solid, of variable size, not exceeding 5 mm. in diameter. The tip was firmer 
than the base, and the potypi there were, small. 

On introducing an applicator into the vagina, the child cried, and Avhen the 
child cried the tumor receded into the vagina. Gentle pressure on the abdomen 
brought about reappearance of the tumor. We were unable to determine the point 
of attachment of the tumor at that time. The inguinal Ij'mjih nodes were enlarged 
bilaterally, averaging 3 mm. in diameter. To a less extent tlie glands of the neck 
and axilla were also enlarged. 

On July 10, a polyp was removed for biopsy and the pathologic diagnosis of 
sarcoma was made. On July 14 the p.aticnt was anesthetized. Examination showed 
the point of attachment to be the cervix. A tonsil snare was placed around the 
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Fig. 1. — Actual size of the original tumor in Ca.se 1 with a probe through the cervical 

canal. 

tumor and upon the cervix as far ns possible and the tumor excised. Exami;iation 
of the timior showed tliat practically the entire cervi.x had been removed, that it 
had been amputated IS mm. above the external os. There was also a smootli sur- 
face of peritoneum S mm. in diameter on the posterior surface of tlie upper portion 
of the excised mass. 

The pol\7)oid tumor w.as, as previously described, attached at its base to the 
portio and the lower cervix, but no sharp borderline could be nuidc out. One 
of the swollen inguinal lymph nodes was also removed. 

Microscoj)ic sections, made through the grape-like proliferations, showed the free 
surface covered with a normal squamous epithelium. The tumor tissue began im- 
mediately beneath the vaginal epithelium and showed in some pegions a slight 
infiltration with leucocytes. 

Spindle cells were predomiiuuit, although oce.nsionally a few round cells could 
be found. The spindle colls differed markedly in different parts of the tumor, 
In some areas the arrangement of these cells was very douse, of the classical 
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type of snrcoinu, but there were other areas with loose myxoinntous ti'-'ine, iKu.r in 
cells. 

The whole tumor was very rich ia bh>o<l vessels, cspeciany in thin-wrilhel 
capillaries, ami in certain places where there wore in:my extrav.-isatiol red bhnei 
corpuscles. Other .sections made through the tumor near its a.xis revealed r.airiv 
large bundles of fibrous tissue, infiltrated by the above mentioned sjiindle cells. 
A few well preserved cervical glands could be demonstrated. One section v.as 
taken from the cut surface, where the tumor was amjnitated in the region of tie' 
internal os. It could he demonstrated that the lining cylindric cjiitlielinm was 
well preserved, the mucosa having normal crypt like glands and heing less lymphoid 
in character than the uterine mucosa, and quite tyjdcal for the eervi.v. Tie' sur- 
rounding layer of smooth muscle fibrils was uormal iu apjiearance. Xo trace of 
intiltrativc invasion of the malignant tumor below could he seen. 

Sections, stained by the van Gieson method, jire.^cntcd in some area-; single and 
sometimes small bundles of elongated narrow spindle-shaped cell«, staining dark 
3 ’ellow, with a rod-.sha])cd nneleiis. Although iu some of them a sHgli! longitudinal 
striation could be seen, it was not possible to find any real cross st rial ion. They 
were apparent Ij' embryonic smooth muscle cells. Titese eonhl b-.’ found anywiiere. 
in the grape-like proliferations directly beneath the cjiithclium ami they had no 
connection with the mtisculatnre of the amputated cervix. They were, however, 
more miincrous near the, tumor axis. 

The excised lymph node showed .slight endothelial hyiM'rplasin, probably in con- 
scqncnco of the moderate infection which the tumor had undergone. Xo tra'-'- of 
any metastasis could be detected in the lyinjih node. 

The child was seen repeatedly after she had gone home. Tliero has been some 
irrittiting discharge at times, but that only lasted for :i few ilays at a time. 

On February 15, 1927, the child returned with a recurrence which had been 
first noticed about one week previously. 

Kxamination showed a mass almo.st as large as the original growth ami idmilar 
to it, however the individual gra)>e-likc polyps were larger than thoso of tli" 
primary tumor. The point of attaehment was sessile iu character, am] locat'd on 
the anterior vaginal wall, extending from the vault of the vagina to about two 
centimeters posterior to the nrcthr.al meatus. 

Xo attempt at radical removal was made, hut the growth ]iro].cr was removed 
and radium .seeds were jmjilantod in the anterior vaginal wall and broad bga- 
mont regions, radiation amounting to 792 millic.urie h<>ur«. 

Tw'o days fidlowing this jirocfalnre, the child di-vdopcd a s'-V'-rc pructitn. v. itis 
nnmorons watery stools containing gross bloovl. The I'.'nqeTatuTe varn '1 ftoni 
. 17 . 0 ° ('. to •iX t’. and the diarrhea continm.''l for a period of ton 'iat-, Oi.'- 
month after the ojier.ation, rectal examination show'd imluralion t'f th*' po-'-cnor 
vaginal wall. A radium tube was apidicd to the vagina, radiation anvmnting to 
100 milligram hours. This was iidlnw-vd by no react i'ln. 

Palient was discharged Aj^ril 17, 1927, liaving gaimnl from 2". to r.>mn<l« 
during the two months’ stay in the Imspital. 

The pathologic picture was vi-ry similar t>j the first .'ctioac. .SriK'.th nr.r*;!'- 
cells were jircsent iu slightly gr. :,i>: r nbundance. 

Patient rctutncfl So laikesid-’ Hospital tind uied April Is, I'.'gs, Ctaly n partin'; 
autopsy w.'is peisnittod. The tunoT whi -h idled tl;'' pcivl- wa- i-- -l e.f'ii, 'meio v.;.*- 
also a iatge hydronephro,-!- ami hydf'-nn-t' rs d;;e to :.t t!,e evee-t »t;-i of 

tlio ureters. Patient :ippr,:ently di.m >■{ 

As provinusly .siatetl the- clinicnl Itt'sfory of .sitgilnr '‘P.ses Im- provml 
Iheso tninons to be ntnlignunt. llov.-gwr. bisinlogitr stip-iy riues 5501 
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always reveal definite evidence of malignancy. That is well brought 
out in this ease. 

Case 2. — ^M. L., a white woman, twenty-nine years of age, rather short and 
stout, came to the Lakeside Dispensary on April 24, 1922, complaining of vaginal 
bleeding. Her last normal menstrual period was January 24, just three months 
prior to her visit. Dnring the entire three months there had been an occasional 
show of blood. She had slight lower abdominal pain for one year, nausea for three 
weeks and for twelve daj’s she had jrassed small bodies, very sunilar to small white 
grapes, and blood-tinged fluid. Dor twenty-four hours before coming to the dis- 
pensary, she had bled freely. There was no severe pain at any time. 

Physical examination showed nothmg abnormal, except in the lower abdomen and 
pelvis. Bimannal examination revealed a rather large cervix, especially the anterior 
lip, with a soft mass protruding through the cervical canal. The fundus was rather 
irregular and enlarged up to within .4 or 5 cm. of the umbilicus. Sx^eculum ex- 
amination revealed a mass of gi-ape-like, gelatinous nodules, apparently protruding 
through the external orifice. A xnnkish watery discharge and an occasional streak 
of bright red blood was escaping through the mass. 

A provisional diagnosis of hydatidiform mole was made, but after admission 
to the hosxrital more careful examination showed that most of these x^oljnpoid 
growths were derived from the portio and a diagnosis of sarcoma botryoides was 
made. This was confirmed by microscopic examination of one of these polyps. 

The patient had been married thirteen months and this was her first preg- 
nancy. She had had frequency of urination and occasional slight vaginal discharge 
for about a year. 

On May 1, 1922, when, the iratient was examined under anestliesia, it was found 
that this polypoid mass arose from the anterior lip of the cervix, c.xtending into tlie 
external os and also upon the anterior w.all of the vagina. Bimanual examination 
revealed a uterus about the sir.e of a 2 to 3 months’ iircgnancy with a mass about 
the size of a normal uterus, attached to its left side. At operation this mass 
proved to be the nonpregnant side of a bicornatc uterus. 

A Wertheim hysterectomy was done. No enlarged lymph iiodes were jialpatcd 
in the peh'is or in the abdomen. Both ureters were dissected down to the base 
of the bladder and as much of the anterior wall of the vagina as x>oSsible was 
removed. 

On pathologic e.xamination tlie si)ccimen was found to consist of a bicornatc 
uterus, with both tubes and ovaries attached. One cornu was greatly enlarged, 
measuring 7 by (5 by 2 cm. The other cornu was essentially smaller, measuring 
y by 2 by 14 by 2 cm. (measurements of preserved specimen). The peritoneal sur- 
face of the tubes showed a few fibrous lags and considerable injection of the blood 
vessels, but both fimbriated ends were patent. The ovaries showed no change. On 
opening the uterus, the uterine canal was found to be present in both horns. The 
enlarged one contained :i fetus 7 cm. long, showing sliglit maceration. 

The cervix was greatly enlarged and its mucos.a roughened and wrinkled. From 
the anterior lip of the portio a growth extended into the cervical c.'inal for a small 
distance, measuring about 2 cm. in diameter. Tt was reddish brown ]tai)illomatou.s 
tissise consisting of small gnijic-like berries the size of currents and not showing 
much solid substance. It extended to the nniscnlar layer of the cervix. 

Microscojiic sections showed normal srpi.amous epithelium below which there was 
a loo^e areolar tissue with round and sjdndle cells and dark stained round and 
oval nuclei and a huge number of capillaries, :ind in certain ])laces collections of 
extravjisated red bh>od corpuscles. Through :i considcr.able number of fields the 
tissue w.ns: quite cellular, individual cells adjoining one another. Tlicrc were regions 



cox AND UENIPCHEK: MIXED TUMOUS OF THE CEilVlX UTEi!! 


in -which proininont -strands of lonp, rcctanfxiiiar cells iiiidor hi^h nnijjniti.'Uti-in 
showed distinct Jongifiidiiial stririfion and also a faint cro’-'s stnathoi. With van 
Gieson stain, these cells were yellow; they were apiuirently cmhryonic striped imiscle 
cells. 

Slides made from other ropions of the Itimor showed a loose my-vornafoos ha*-;!! 
substance with large fields of hyaline cartilage, sonictiines interlaced by Hie above 
mentioned muscle fibrils. 



In places the surface epitheiiiim v.a- rde-i.t; in the l-'i^- U-< f 
graiiulaHon {issue rah in v-andenne Ihe «heh- .atia-r ^ 

and in a ci>u*-ider:ii>le part <-f it. lenc'-io te<. prt ’.''rair.:;*'-'!. 

The patimit made an uneventful re.-ev.-ry. b-arin;; ?' e i*- tie- 

opera tieu. 

t>n dune I. lb:::;, radium i mg. !-r,,> was app;;- d ;« a::-; rae;;,-,, 


SCpteinb.-T b !t V,r.N fe]-r.-:t( 


4 5 *^' 
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over the left and 1200 mg. hr. over the right inguinal regions as well as 1400 mg. 
hr. in the midline above the pubes, making a total of 3800 mg. hr. used on external 
application. On October 18, 1922, patient came to the dispensary, and stated that 
she had had no pain or discharge, and had gained 10 pounds since operation. Ex- 
amination, showed the vault to be perfectly healed. There was a small mass in the 
rectovaginal septum, which felt like indurated tissue. 

On November 27, 1922, patient returned complaining of lower abdominal pain 
of three weeks’ duration. The examination was recorded as being negative. She 
was told to return one month later, but she came back in eleven days, complaining 
of considerable pain in the lower abdomen and back. There had been frequent 
and painful micturition and nocturia for about ten days. For one week she 
had vomited about twice daily and had more or less continuous nausea. Examination 
showed the vaginal vault smooth; a large tumor, however, on each side of the lower 
abdomen, could be palpated through the abdominal wall, the larger mass being 
on the right side. They were very hard, irregular in outline, and tender- to pal- 
pation, No definite record was made as to the size of these tumors. 

This was the last time she was seen at Lakeside Hospital. Later the patient 
went to a diiferent hospital for examination, and a large mass in the lower 
abdomen was found. X-ray showed no bony metastases. She left that hospital 
against ad-vice and died on or about March 12, 1923. 

We wish to express our appreciation and gratitude to Dr. Howard T. Karsncr, 
Cliief of the Pathological Department of the hospital and Dr. W. H. Weir, Chief 
of the Gjmecological Department, under whose care these patients were treated in 
the hospital, for their aid and advice in the presentation of this article, 
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INTER STITIAL PR EO N A NC V 
A Report of ax Uxdiagxosed Case With Fatal RtrrTrnE 
By Marion Douglass, ' SIX )., CLi:vi:i.Axn, Ohio 

(From ilic Vcparlmciit of Gpnccolopy, IVcrtern /.V.’.'nv, University Scli'xil <,f 
Medicine and Ihc Lolrcsidr IJospitai) 

I NTERSTlTIiVE iircgnaiicy is hy far the nirosl of the varieties of 
ectopic implantation of tlie ovum witli tlie exception of ovarian jireg- 
nancy. A fairly large numlier of cases Inivc been rej)onc(l, liowever, 
in recent years. Wynne, in 1918, collected (Igiitocn cases and rejxn’ts 
the frequency of the lesion as 1.1 fi per cent of a series of lolT eases of 
ectopic pi'cgnancy. 

The difficulty of diagnosis before rupture and the danger to life if 
the diagnosis is not made make the lesion Avortliy of study. In our own 
ca.se u'c were unable to rule out a normal pregnancy and alhoved tin; 
patient out of our immediate ob.servation, wliich entailed a fatal delay 
^vhcn ru])turc occurred. 


Mrs. ]'w. V., aged twonty-tlircf years, pa.ra i, entered Tin* I.ake'-tde He>pit:i1 «t! 
^fareh ]7, IPi"), complaining oi morning muisca ami vomiting of one month ■.» 
duration, and of bloody disidiargc for the ji.'ist week. That morning vlic had vriniit''d 
and fainted and was sent to The Lakeside Hospital from anotlmr ho'-pital with a 
diagnosis of threatened abortion. The anamnesis reveah-d nothing of import ano- 
e.vcept an abortion at two nionths four years InTore. Phy-ica! examination v.a' 
negative. There was no bleeditig. The cervix was jtraelicaliy jiornml in coiisi-'tom y. 
There was a slightly softened uterus, symmetric, freely movable, enlarged to the 
size of a three montlis' pregnancy. Xo lateral tenderness or almonnnl v.ere 

])rosent. M'. B. C. eount Ilg. Sti. Blood psesstite and urine normal. Terrij e;;,. 

lure range frotti ."7 to .IS. I.ast menstrual period lind b'-fu pccetnb'r II, ItL’t, 
previotis one Xovember C, 3 PCS. 

The ji.'iticnl renmiiied iu the hospital four days. There was jio re.'urrenre of bh-id- 
iiig. .She Imd tin abdominal pain and her slight febrile reaction |;.'ivirig snb>.;d( '! 
she w.ns discharged on the tv.cnty-first of March. 

On March twenty-sixth the patient was admitted throijgl; toe m-cj.iie.t v.;i.rd 
with a pubc of 1-50 and «)f poor vtdume. and shov.itig .-.j! the syje.p't i.f aentc 
occult hemorrhage. She Isad had a sudden sharp jedn -5 :Oo x.M,. t* ti h<-'.:rs b' - 
fore adtnission and h.ad gradually increasing v.e.-ikm'^s, fnintn.*^, a;;.l j .-d'er. Her 
pulse w:is of very low vo’e.mc and no dor.or v.rts available. H.-r tde-d 
tiitued to fall progressively and an intravenro:* salim'- infnsis rs ’fr.fr. hirv’-df:'- iy. 

On pelvic ox.'iunJiation there v.as notiiiisg palpabb' in ll;‘> al-ietr..- r: e-th-r th; 
the enlarged uterus. Rupture of the uterus v ns tv.vp,-.-«e,j alshongh there ‘• •m-'l 
very little chnnrc of saving the patient it v.;;« -'id'-l to 

A lap.'irotomy was j.r: formed ami the utem.- uvis f'-ut.d to p.- en’arg- Thf 
■ nussculature of the futulus was >(.rz-. fr--m .a p'dr-t j- 'U, t'tcir.e yrth*- 

tul.“' at the left rorau to a p'dt.t sijj;htly mere than half t; e dht.'.t.ee to *.h- epa -.p,,’ 
cornu. The fitus wr-.s rr. the "ten;*. Prut of the ph.-s-ata hr.il I'-tn ; ir.*.’'. 

llic ribdominr.l c.avity. The uterus wr.« Mrediag freely fr- tr. a j:.;:;- i la-'' rat;'.*.; 
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Which was about three indies long. It was sutured rapidly and the abdomen closed 
nniuediately. The blood pressure continued to fall and death occurred about one 
hour later. 

Examination of the uterus which was obtained at necropsy disclosed the left 
coinu and more than half of its superior surface had been literally shattered as if 
by an explosion and the remnant of the cornual portion of the tube, whicli was 
markedly dilated, had ruptured into the peritoneal cavity as well as into the uterus. 
(Fig. 1.) The floor of the cavity (Z>) extended medially approximately to the 
line (c) marking the axis of the uterus. The cavity (6) showed upon microscojnc 
examination a typical decidual reaction with chorionic villi. Part of the floor or par- 
tition between the uterine cavit}'^ and fetal sac was composed of muscle showing a 
decidual reaction both on the side next the fetal sac and the uterine side. Chorionic 
villi were seen only on the side of the interstitial cavity. There were ditfuse adhesions 



Fie. 1. — Po.stcrior view of vitorus and adnexa. (Aulop.sj'i «, Omenta! adhe.sion.s ; 
h, interstitial portion, left tube ; c, axi.s of uterine canal ; d, corpu.s luteum of pros'- 
nancy ; c, adhe.sion.s. 

on the posterior surface of the uterus involving botli ovaries, and the convolutions 
of tlie tubc.s were bound together but the fimbriated ends of both tubes were patent. 
There was a typical corpus luteum of pregnancy in the left ovary. 

It seems quite probable that the implantation in the x'^'t’sent ca.se wa.s near the 
midpoint of the inter.sli’tial xmrtion of the tube, inasmuch a.s rupture occurred both 
into the uterine cavity and externally. As xwegnaTicy advanced, the imiKcular 
sac composing the cornua enlarged sufilcientiy to accommodate the pregnancy until it 
Avas of three months’ duration. When the relatively tliin muscidat are wa.s unable 
to toler.ate the strain, rupture occurred as it were cenfrifugally and centripetally, 
suggesting that iinj)lantation wa.s neither at tin? tubal i)or iitrriiin end of the cornual 
part of the tube. Nidation at cither extremity of the uterine xiortion of the tube 
Commonly results in rupturing of the tube, tubal abortion or abortion into the 
nferu.s, “A shr;i})nel e.xplo.«ion,’’ .as in the present case, occur.s usmilly in implanta- 
tions of the ovum in the middle of the cornual portion of the tube. 





Dorr.i.Ass ; 
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Tlic rupture of a cornuai ]>re;^nauey may result iu a rai)itriy fatal 
liemorrhago owiufr to the extreme vascularity of tlie jux'irnatit myo- 
metrium, aiul ilie (lia.irnosis is difneult in the ai)senee of a typical 
ect()j)ie liistoiy. Pain was not ])resent iii our ease, ami this was atypic.d 
in tliat. the marked tension which is ]trotluce(l (piiekly usually ca\ises 
pain in the exi)anflin'r cornu as an early and )»romini‘nl symj)fom hefore 
rupture or fetal death occur. 

Uterine asymmetry ( Ru're-Simon) in the form of <‘h!vation of tie' 
cornu on the pretinant side is often very difiicult to ap])reciate at ]n-lvic 
examination. If develo])ment tipward takes plan' the uterus is elongated 
in the line of least resistance and the adnexa are hiyher on the aff('cted 



I'is:. — Antfi-lor virw (.f nt-iti.-i ;ini! .‘I'linx i. (Aiit 'C-y) n. Iii -rSCai !-ft riintsa 
lUaiDii-nt ; h, rlulit I'omul Ihroie iu : .•ixi.-' <<! i-.-rvir-.-a .-avl r-.'.!’. ; a. 

i Hi! of t>:ir ij) \it*-rln'‘ <•. 


side. (I'iir. 2. a.) This does not follow ni'cessarily if tlie <leve!op!m-!it 
of the fetal .sac is in a downward directic.n. The examine.tion oS the 
uterus in this case uave no evi*lence whatcv<-r of i'symmetry on c.ircfnl 
palpation ami in the ahsenec of ])ain a misdiaumtsis v.,.,,i)is isahh-. 

The fa(*t that a patient may come .so ne.-ir the oeeurrejicf of ;> fatal 
eatastro])he with.ont any alarming symptoms whattwer em]>h:is'r/,. s lie- 
neeessily for heinu eonstantly tlie huikout tor suejj .a v. >-]!-cohe(';ie-<| 
disaster. The slightest hhxjdy di-eharee fiiu'in*: pr<-i:naney sr.-tuhi i>'- 
reuarded as a datnzer .siunal a.nd not iusm!s<’‘tl e.s prestunaldy .-.n ;n- 
mxujotis discharui' iSAvm ih.'' tower segment «*l tin* nt*-rus me vi-' 
ohiitera.ted hy tr.e pla'-euta atid m>-nihratsrs. 

ler..". L'.Krsmr, Avrsv:-:. 



DIFFUSE PELVIC ENDOMETRIOMA CONSTRICTING THE 

URETERS 

By Arthur H. Morse, M.D., and Isabella H. Perry, M.D. 

New Haven, Conn. 

(From the Woman’s Clinic and the FcpaHmeht of Pathology, Yale University) 

School of Medicine) 

T he case of pelvic endometrioma reported in this communication is 
of interest because the patient was observed clinically at intervals 
over a period of five years and a postmortem examination gave ns the 
opportunity of stndjdng the extensive lesions which were present. 

Tlie patient, a white married woman of thirty-two years, was referred to the 
clinic in 1922 with a diagnosis of malignancy of the uterus. The past histoiy 
relevant to the condition reported begins with the onset of menstruation in the 
twelfth year. This recurred every twenty-eight days and was of four days’ duration. 
The intermenstrual periods were normal. The amount of blood lost at any time 
was not unusual, although there was a moderate degree of pain. For three years 
the pain associated with menstruation had increased, and upon one occasion was 
associated with difficulty on urination. In addition to the symptoms directly refer- 
able to the pelvic organs, the patient liad been constipated for tivo years prior to 
admission. There had been backache and a dull pain in the left leg for six years 
and for three years a similar pain in the right log. These symptoms were more in- 
tense during menstruation. 

Upon admission to the hospital, the general physical condition was negative. The 
abdomen upon inspection and palpation presented neither masses nor points of ten- 
derness. Pelvic examination showed induration of the broad ligaments. The cendx 
was directed upward toward the sjunphysis, and the body of the uterus retroverted 
and fixed. Upon the riglit side of the vagina, beneath apparently normal mucosa, 
there was a small, indurated mass about 3 cm. in length and 1.5 cm. in width. There 
were two cystic structures 2 cm. in diameter, one posterior to the cervix, and the 
other in the posterior vaginal wall nearer the outlet. Upon rectal examination, a 
firm, irregularly nodular mass projected from the left side into the bowel and 
partly constricted its lumen. The mucosa covering the mass was not ulcerated. 
Although these p'athologic findings suggested to the patient’s physician the presence 
of a malignant growth of the pelvic organs, the preservation of weight, the general 
well-being, and the absence of ulceration of the palpable nodules was against this 
diagnosis. It was believed, rather, that the lesion was a difiTuse adonomyoma, or 
was the result of endometrial implants. An exploratory laparotomy was advised, 
but the patient refused, and left the hospital without operative treatment. 

Subsequently, she w:>s seen at intervals of three to si.v months up to Aijgnst, 
1920, During thi.s time, no marked changes were noted in the iiclvic lesions. The 
paiji during menstruation persisted, being sometimes e.xtremoly .severe. In June, 
1920, a bilateral oophorectomy was urged, but pennission for the operation wa.s 
refused. 

In August, 192G, the patient was readmitted to the clinic. At this time, she 
complained chiefiy of intermittent, cramp-like pains extending from the left iliac 
bone to the laicc and occasion.ally to the foot. This attack came on during men- 
struation, and was so severe that the patient was hysterical, and morphia was nece.'i- 
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f^ary for relief. Attempts to void had hcou .associated witli so iat'-nse pain tl.'cro load 
been retention of urine for twelve lunins. AVhoii eathoferizod, 7."5R c.e. (,t£ urine were 
obtained, and the patient was greatly relieved. The fuidings on vagina! exaniiimtion 
were essentially the sajiic as previously noted. Four days after admission the ain’.te 
pain had .subsided, and .'^he was conscious only of discomfort in tlie left leg, v.hirh 
showed nothing abnormal beyond a limitation of hyperextension. 

Daring an interval of two months, the piitient was relatively comfoitable. l.iit in 
October, 102(i, she was seen again at her home hceanso of abdominal pain and diili. 
culty in urination. The last nienstnial period had emled three woei:s previ-aisiy, 
and had been associated with moderate di.ecomfoit. The October j>eriod Imd jn't 
begun. Tiio day before admission, there was sharp pain involving the left costal 
margin, the left lumbar and sciatic regions, and flic hover niidomen. This j.ain, in 
severity and difCuseness, exceeded the previous attacks rind differed in that it in- 
volved the thigh. The bowels moved without difficulty. Except for pain over the 
renal region, there wore no symptoms referahle to tlie kidney. 

Upon admi-ssion to the hospital, the blood pressure was 10d/"0, the Icmperaturo 
101°, tile pulse 100, and the respirations 22. A genein! jihysical examination re- 
vealed nothing worthy of note cxct'pt the eomiition of the abdomen. Tin* latter 
was symmetrical, but tlie lower quadrants were distended^ aud <iver these j>ortioas 
the note was tympanitic. The right kidney lay in (he iliac fos-a between the cre.-t 
of tiie ilium and the costal margin. 'J'lic organ was sligiitly enlrirged, movnhle, and 
presented a firm, smooth surface. Palpation of the left upper (luadrant reverihu] 
a soft, cystic tumor c.xtondiiig from the costal margin downward for a distance of 
about two inches. Tlie tumor, wliich was .‘■lightl.v movable and tender on jedpation, 
extended laterally to the crest of the ilium and medially to the midline. 

Cil/ttoscopic Exaviination (Dr, Doniiui ) — Tlie direction of (he nretiira wn« diag- 
onally posterior, as seen in jiatienls with e.v.'-tocele. Tin* bladder eontainei! 200 c,c. 
of cloudy urine. Its capacity wtis -Kii) c.c. The ba-e of the bladder v.as elongat'-d, 
the trigone flat. Xo tumors, stones, or diverticula wen; ]>te..ent. The ureteral tui- 
iiee.s were large and lay liigh U}> on the jiosterior v.’all, I'rmn tlie left ureter, tldr-k 
I'us escaped. A number six catheter eould b(* piissed for a di'-lanre t>i 12 cni., but 
it was impossible to jiass a number four beyond this point. Tliere w.ac no evidenee 
of function upon the riuht side, and a numV'er four e:i(he(er could lie iieeited only 
1 cm. 


X-rav J'xamivinlwn. — X-niys and ureterograms were taken of the p-fi kidney and 
under. The first il c.c. of sodium iodid** solution sliov.ed (lie Jluid cojle.-t.-d jj, 
dilated tireler. .-Vn additional 20 c.c. revealed a stiirtnre near the jntraniural k>',r- 
tion of the bladder, and a dilated, tortuous uicter, v.hieh, at tie’ junction of ti e 
Aturth and fifth linnl.'nr vertebrae, forrm'd an acute angle and folJi.ve.j a r-eji - - 
latc'ndly to the en^st of (he ilium. 


Cultures of urine from the bladder ami from the un t' r v.i ;e j-e 
lococcus aureus. A diagr.O'-is %’ins made <>f pyotjreter and }wi.ai-p 
.•-ide. and a tcm|*c,jary anuria upr-n the rigk.l. 
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The patient stood the operation well, but her condition grew gradually worse, and 
she died eighteen days later. During this period, the nonprotein nitrogen of the blood 
uicreased from 87 mg. to 201 mg. upon the day of death. 

FostmoTtern, Examination . — The autopsy was limited to an e.xamination through 
an abdominal incision. Upon opening the abdomen, the peritoneal surfaces were 
seen to be smooth and glistening, but loO c.c. of a thin, sanguino-opaque fluid was 
found in the pelvic culdesac. Iivnumcrablc adhesions were present between the coils 
of intestines, being particularly dense over the large fluctuating mass of the right 
kidney. The pelvic tissues were denseh' adherent and formed one solid mass, ex- 
tending laterally to the innominate bone and coalescing with it through an exostosis. 



FiK. 1. — Ut<!ru.«, bladfler, ureter.*; iind Uidney.*; removed on m.'iH.“ 0 . Tb-ider.*; dlintod 
above .‘stricture. Enlarped rislit Icidnc.v with dilated pelvis. Iy<‘ft kidney .slininKen 
folIowlnB- inci.slon and di-ainaf;e. 


Po.steriorly, the mass encroached upon and con.strictcd the rectum. TIic bhuldei 
was di.stended to a jjoint a cm. above the symphysis, and the mucosa was congested. 
The Ixnly of the uterus, l.ving below the bladder, was pulled backward and to tiie 
left bv adhesions. The cervix was so rigidly fixed in the mass of adhesions that it 
could not be s.'if isfactorily p.'dpated. The fubes and ov.nries jiresented no grohS 
abnormalities. Scattered ovi‘r the* pelvic, peritoneum were tiny brown giaiiuhu 
masses. Two snmil blood clots were attached to the .'interior sin.facc of tin- broad 
ligament. Tlie kidney.s meters, and the entire ]>elvic content.*' were removed en 
masse, IFig. 1.) Tlie riuht kidney was large, j>ale, and soft. It measured M b.'’ 
fi by r, cai. The cai«snle was thick and densely adherent, except at points whem 
nlisce.-ses reaelied tin* .‘-nrfaee. The cortex and medulla rvere still distinguishahh’ in 
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(if tlie fnc.t that the hiilii<*y wa.v <:i liihlhal v.itli altv, j,, ~c;i5, i*lv halil 
totr«‘thf>r. Tlu! loft kidiioy nioasinoi] S liy by J (••n. Thi' i nvrr jn'l.- w;.-- i.iTi'-iraf • 
by tho (liaiini'yi! tract. T!ie calisulo ivas tlii.-k aii.l very a-lli.-jcat. aad tlijcii-hauf 
tlio jfan'iioliyina woro niaay al.iscosc,'-. TIio pcivi,-- v.a> Inr-c nnt! barr-v. tiic v.ai! 
thickciiocl, and tlio imico.-a discninrcd l>y iM-tcdiial licnn-rrlni'^i ;-. The uictor^ v.cr.' 
tortuous and dilated until tliey enteied the pelvic in:.s>. wliicli definitely e()n--ttiete..l 
them. 

Tho utoiUK measured S cm. in length and ■}.,') cm. acr^H^ the fiimln-. The myenic- 
trium averaged 2 cm. in thickness. The emvix was Mnall and synnnetsical. In the 
richt side of the ve.sieovacimd f-eptum were two puifih* elevation'; 1 to l.-'i cm. in 
lon}>th. On section, these were fdled with a dark bmwn tlnid. The nin.'S eon't rid- 
ing the ureters was compos(‘d of interlacing fdiers. amon-r whici; w<'ie sma!! brown 
masses and minute ojaui spaces. The jmrtion of the mass eneroaehin^ ni"*ii the 
reetum was [jrav and dense. 


t'i;-'. tlamts .‘ in roiucb d tiy .< tro:: a nn-' -nt in f-i i’. 1' !n-e-‘. 
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eounective ti.*‘'U>‘ ua-' in-ie;..-* d. The v.;;- ;r.n"-wciy in'otrate '. '.w:,. p ,'.c- 
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nieat* r than in the li’uht. d a“ fcjinh-.t iniiitiiiti n •ati'- in n-si 
The tubuh's. liticd by a l-v,. i.meh wi-’U-dat-d .■pith'di-uo. w. r-- dilr.t- d, nrd f.-r T c 
mo't pint empty, 

Karh utet-t. vifh the nue- su; c undies was s tii m 1 >■! , ;,o..e. t;,. 

mu-cular ‘■'•nts ef b-oh ufst.;- w- re i-v hi* d. S-'-tiom *: nr. t'd* -■ 

above the jv.dvio ma-s -h"W(-! an iar-n-.- innitrati-m tJ- r-d.n-- and !'■ a 
le's.'r d'-oiee of nm-rusar 'av.-!', w-tl- lyn.ida- pt- - a* d rey... ys 


of the I.'ft uretei. v.he! ■ it p; 
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nective tissue traversed by small capillaries. Scattered tlirougiiout the muscular 
and connective tissue structures were irregularly dilated glands lined by low columnar 
cells, whose large, dark oval nuclei almost filled the cytoplasm. No mitosis was 
observed. (Pig. 2.) The basement membrane was intact. In certain of the glandular 
cavities irregular granular particles of brown pigment and shadows of red blood 
cells were seen. Free and phagocj'tized pigment was also found in the stroma. In 
some sections the glandular structures lay free in a bed of dense fibrous tissue; in 
others, they were surrounded by a varying quantity of loose stroma, tlie cells of 
which contained oval nuclei, with regularly distributed chromatin. (Pig. 3.) TJie 
loose stroma definitely resembled that of the uterine mucosa. A few disintegrating 
columnar epithelial cells were found in the clot attached to tlie broad ligament. 

Sections through the uterus showed the endometrium and myometrium clearly 
demarcated. The glands of the former were small and characteristic of the resting 
stage. The myometrium showed the usual tortuous pattern of smooth muscle and 
a slightly increased quantity of connective tissue. The cyst found in the vault 
of the vagina ‘was lined by cuboidal epithelium, -which at certain places was three 



Pig-. 3. — High power microphotograph of gland and stroma present in pelvic mass. 

to four cells deep. The cervical epithelium was hyperplastic and in the wall of the 
een-ix were two small cysts lined by flattened cpitliolium. Oiie of tliese cysts con- 
tained old blood. 

Sections of the ovaries showed a corpus licmorrhagicnm and- several corpora 
albicantia. No endometrial ti.‘5.suo could be demonstrated. Sections of the tubes 
showed nothing worthy of note. 

Anatomic Diagnosis. — Pelvic endometriom.a involving the pav.anictrial tissues and 
constricting the ureters; chronic cystitis; ureteritis, pyelonephritis, bilateral, recent 
operation (pyelotomy, left); mcta.static ubscc-sscs of lung and spleen; emaciation. 

T)ie clinical hisfoiy and llie po.slniorlein llnding.s arc given in the 
case of a patient who wa.s under ob.servalion over a period of live years 
for a difi’usc pelvic lesion. Tliis was complicated later by a bilateral 
renal involvement wbicb led to death. There were no changes within 
the titerus itself. It was distorted by the mass of dense tissue whi<th 
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fixed all llie pelvic striielures and encroached U])ou and constricted the 
liimina of the rectum and ureters. A histologic study of this indurated 
mass showed it to l)e made up for the most, part of connective tissue, 
throughout which were .scattered irregularly dilated gland.s lined iiy 
low columnar epithelium. Some of the.se glandular slnieturcs lay fias* 
in a bed of fibrous tissue, while others were surrounded by a varying 
quantity of loose stroma. In .some of the gland lumina irregular 
granular particles of bromi ])igment and sliadows of ivd blood cells 
were seen. 

From the liistologic study of tlie sj)eeimens, we believe that we are 
dealing Avith an unusually diffuse type of endometrioma. The si rue- 
tnre of the glands is quite like that found in the uterus, v.-julc the 
epithelium lining the glands and the stroma .surrounding them is .similar 
to that found iti the endometrium. ^Moreover, the' pre.sence of ]iigmenl 
and of shadows of red blood cells in the gland cavilie-.s imbhaales that 
the.se ectopic .structures underwent the })hy.siologic chamre.s which char- 
acterize the monsl2-uaI cych'. Further evidence that this activity look 
])lacc is found in the fact that tlie acute attacks of })ain were associated 
with the onset of the monsirnal ])eJ’iod. .Similarly, the rectirring paiti 
in the legs doubtless rc.snlKid from ]»ressin-e by the swollen ti.ssucs ujto!! 
the pelvic nerve trunk.s. That the cells were. dei)nsited from a .s<s'ondary 
endometrial cyst of the ovaries is ruled out by the relatively j\ormai 
.struclurc of thc.se organs. It seems, therefore, tliat tlie original epith.elial 
structures may have come, as Samj»son lias suggtsled, either from the 
mucosa of the tubes or by transj'orlaliou from the cavity of the uteriD’. 
bdually, it is clear that tin; bilateral renal lesions dejicrnh'd primarily 
upon the presenee of the pelvic endometrioma, wliich liad trradne.liy 
eneroaehed iqmn and eonstricted both ureters. 



THE ANATOMY, GENESIS, ANH CLINICAL CONSIDEEATIONS 

OF PLACENTA ACCEETA* 

By Joseph N. Nathanson, M.D., New York, N. Y. 

(Instntctor in Ohstctrics and Gynecology, Cornell Universiiy Medical College) 

A n OEGAN whose structure is so complex, and which is so highly 
^ endowed with many varied and important functions as is the 
placenta, would appear to be subject to the frequent occurrence of 
pathologic variations. This in turn seems to he favored by the remark- 
able rapidity of its growth to maturity, and in fact senility, in such a 
short time as ten lunar months. 

This communication deals with that rare i^lacental anomaly designated 
as placenta aecreta and the extremelj' disastrous results wliieh may accrue 
from failure to recognize the lesion,. and the consequent institution of 
incorrect measures to counteract the complication. There are also many 
clinical and anatomic considerations connected vdth plaeentn accrcta, 
some of which are still mooted, so that a discussion of these in the light 
of recent studies together with those involved in the ease to he presented, 
should, it is hoped, prove of some interest. 

. I desire to preface the case report by expressing my gratitude to Dr. 
Nathan Eatnoff, for the rare privilege of allowing me to study this ease 
which occurred on his service. 

CASE REPORT 

Mrs. L. F., Hebrew, pur.'i ii, aged thirty-seven, admitted to the Jewish Maternity 
Hospital, June 7, 1925, in active labor. Her previous medical and surgical histories 
were essentially negative. Her first i)rcgnancy terminated in a stillbirth' -at term 
in July, 1924, of undetermined cause. Ho difficulty was encountered .in the delivery 
of the placenta, and no complications occurred in the puerperinm. The patient 
was a short, rather stout woman at term, whose general condition w!is c.vccllent. 
Pelvic measurements were ample. The head was engaged in the L. 0. A. posi- 
tion, but the fetal heart was not heard at the time of the patient’s admission 
to the hospital, nor at any time throughout her labor. She was delivered of a still- 
born female cliild five hours after admission. Following the delivery of the child, 
the placenta did not come away. It is important to note tiiat no bleeding was 
present at this time. In view of the fact that at the end of three hours, the 
placenta was still within the uterine cavity, and no bleeding had occurred, the 
])ossibility . of an adherent placenta was suspected. Four hours .after the birth of 
the child, the uterine cavity was exjdorcd under anesthesia, under the strictest ascidie 
precautions, and while small j»arts of the ])lacenf;i came aw.ay on the examining 
liand, no line of cleavage could be delected. Ho further intniuterine manipuhitions 
were .'ittemptcd, and a diagnosis of jdacenta aecreta was made. Tiie uterine ca^it} 
was tightly packed with iodoform g:uize. Hysterectomy, which was .advised, nas 
agreed to by the ])atient, and the operation was jjcrfonned eight hours after tin- 
delivery of the child. Tin? opi'r.ation w.as easily carried out, only the uterus being 
removed. The ]'atient reacted ii> a satisfactory manner, atid after an nncvcnfful 
conv.alescence, w:is discharg('d in excellent condition, fifteen days jnisf partuiu. 

•PoTol. by Invitation. Icfore Uif .‘Section on Obstetric.'-- and O.vn'-c-olof.’.v. H'-w 1 orit 
.Veailt^iny of Medicine, Ajiril I’c., mg". 
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Pathologic report by Dr. Alfrcil PlaiiT, Patl'.o!oc:5<-t of Tii*' WojaaoX llo-i.ital. 
New York City. 

Gro><s. — Tlie specimen v.iiieh ha<l been in s<>nie 3i\i!ig iluid for abmit tuc vi-ir? 
has (lie following gross aspects. Open uterus with n large nire-'-- of pl.-eeatnl 
protruding from the opening. The longest «lian!et<‘r of tlse sj.i cimen is 17 cm., the 
two othcr.s are 12 cm. and apprr>xiniately 7 cm. The speejfaen i‘. oni?'* di'^tor;>d 
and docs not show the landmarks for easily establishing the site of tie- fnjob!-' 
and cervix. Probably the shorter diann-ter correspoTnD {n tlw axis of tr.c bed.y 
of the ntorus. The placenta is eliit'fly attacln’d to the upper p.art of the etuie:'.. 
The aventgc thickness of the uterine wall is .1 cm. Spongy phit-i-nla! tissue and 
firm myninetrinm c:in be setm on the cut surface in direct tontinnsty vith each 
other and without any dernanaation line belw<'eii them. .\ddilio!!:il cut surf-a-e^ 



give osciitially the vmue pictiue. At other point-. h>.ee\. r. •; e ;h. d t Je t. 

it is bent breaks at the junction e.f -.he p!ae. nta and mvacu.-triun!. T!.. -at 

*-ej 4 **-?.*-/* r «_-• f, * -r ? fr'rf*/*' f * 


fares 

*>1 

th.e plrwenta 

ll 

ti‘'Ue i;>-lf 

surfac 


of tlic niyona 

1 

riutr.. A' it,'' 

j; v o 

rf* * 

fit !r:;! 


(V !.;Jf 

Mi, 

T> * 

<r'''.'uV.— In S' 

'V 

."r.al '.-’.j-'-.s, 

Irnjd.eblf 

'.st :iji' srcii t. 


5'.;- lliT'\ tly S! 

layer 

int 

crreait'g. TS: 

;r 


th.e nv 

e-c 

le than it i:i 


i:* *■ 


* t. 



or; of p'ar. at 

of ca; 

cie 

cat'mr.. S'-.-t 

i' 

f.-: .'tv-.'iV 

Opitr 

•r* • 

•I'D 1 art 


r •le'". t*' 

ihc 


'■"ie.- -Pho-,-: 


- ' y 





46 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Incidance.—¥mm a study of the literature, tiie frequency of placenta 
accreta can he said to he controversial. Statistics vary from one’ in six 
thousand eases as reported hy Polak, to one in forty thousand cases, 
as stated hy B. C. Hirst. In a personal communication. Dr. Harold 
Bailey informed me that in over twenty years’ experience on two active 
teaching services, he has seen three cases of placenta accreta. "While no 
douht many ohstetrieians may lay claim to having seen cases of placenta 
accreta, they fail to give the essential details of the gross, and par- 
ticularly the minute, anatomy hy which alone the diagnosis can be 
determined, and the claim to placenta accreta he substantiated. Such 
f ranldy missed or unconfirmed examples may well amount to a consider- 
able number of eases, while the true nature may he suspected, but they 
are not sufficiently definite to warrant publication. 

The failure of practitioners to report cases, and the variations in their 
correct interpretation of the condition seemed to warrant an attempt 
to determine if possible, ’ the apioroximately correct incidence of the 
lesion. To that end, therefore, a study was made of its occurrence in the 
obstetric services of the Jewish Maternity Hospital, the Woman’s Hos- 
pital, and tlie Berwind hlaternity Clinic, all of New York City. In a 
collective series of about seventy-five thousand consecutive cases, four 
cases of true placenta accreta have been encountered. Thus it would 
seem that a fairly correct estimation of the incidence of the condition 
would place it at about one in twenty thousand cases. A study of tlie 
literature by the writer has sliomi nine authentic cases to have occurred 
since 1924, giving a total of thirty-six eases reported to date. 

ANATOMY 

Placenta accreta is represented by a definite anatomic-histologic pic- 
ture. hlaeroscopically, the placental base is thinned out in practically 
its entire course. Hence the predisposition to rupture of the uterus even 
on the slightest manipulation is readily explained on ■ this anatomic 
defect. While in Dietrich’s case the uterine wall is nearly completely 
absent, such is not the finding in our specimen and in the majority of 
cases reported to date. 

hlieroscopically, the factor which is essential in order to designate the 
lesion as a placenta accreta, is the insufficient development or entire 
absence of the decidua basalis, which defect must be demonstrable beyond 
a doubt, so that the placenta is found to be inserted directly on the 
muscularis, wiilioxit the intorpo.silion of a mucous membrane, with or 
without a direct invasion of the myometrium by the chorionic villi. 
Hence, on etymologic grounds, I would suggest that the term accreta 
be applied to the lesion when the former condition is prc.scnt, and incrcta. 
when in addition to the defective or absent basalis, the villi are found 
to invade the muscularis of the uterus. It will thus be seen that the 
anatomic nspocls of the i)robIcm explain very adequately that the diffi- 
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culty in the separation of tlie ])Iacenta is due to a faulty fragility of tho 
placental ])ase, in turn due to the penetrative attachuunt of the oi’izan. 


GEXRSI.S 

In order to appreciate the processes which are operative in idacenta 
accrctn, it would ijerliaps he in order to briefly reeali the ine(;hanisin of 
the normal separation of the placenta. In 1875, Lantrhans demonstrated 
that the placenta does not loosen in the <!ompaet layer, but at the june- 
tion of the compacta and spongiosa. Hence, it follows tiiat any altera- 
tions from the norimd in the embedding of the ])lacentu will be prudtie- 
tive of dilYiculty in its se])aralion. 

Since it is recognized that the change iti the slruetma! of file deeidim 
basalis or the lack of the mucosa of the basalis is the reason for the 
difficult separation, it is necessary to understand why the jilacental site 
.shows these changes, llinsclmann, wlio has made an <'.\'lian.stive study of 
the subject under discussion, feels that the first step in this dirccfion is 
tlic examination of the decidua vera. But unfoifunalcly. as he points 
out, the decidua vera is only rarely examined. In the case ri>porlc«l by 
Dietrich in 1022, it was found to be completely lacking. It is also 
pointed out. that Robert. Itfeyer emjihatically does not speak of a 
parictalis (decidua vera). Similarly, Newmann has examined a deep- 
seated ])laccnla and is not very certain that lie liad examined jmrlions 
outside of tlie jdacental base. "While in our case, sections far away from 
the ]ilacental site showed ])artly edematous decidua, we are not inelimsl 
to draw any eonclusions on the basis of one case. 

llinsclmann, however, offers the following statement. In the eases of 
a normally situated ])laeenta acereta in wiiieh the parielalis is examined, 
it is cither not demonstrable or it is extremely rmlimenlnry. In tie* 
eases of deejdy situated jthnamta acereta tlie jiarietalis of the hiclier 
sections of tlie uterus lias licen found to be normal in sevi.-ral 
lie is, llicrefore, led to distinguish the followintr two catc'gories: 


S, >■' f'T 

A 

f::rl V f'.* 
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1 . The iionnallv situated jdacfata ro'eri la. In this eoiin.-, t <■ 
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Similarly, frequently repeated curettages, deep-seated infectious processes n-lucli 
follow manual separation, as well as instrumental curettage of the uterine cavity 
in the gravid state, and imrticularly in early puerperal cases are especially to bo 
feared. Hence, it is fair to state that all of these causes unite tliemselves to produce 
deleterious results as manifested by an unfit placental base with the consequent 
penetrative attachment of the placenta. 

2. In reference to the deeply situated placenta accreta, the principles just 
described hold true, since here also the mucosa is found to be thin, thus predisposing 
to the development of placenta accreta. 

It is also claimed by some 'writers that the tubal angles and the lower 
uterine segment show a predisposition to placenta accreta on account of 
the thinness of the mucosa in these regions. In like manner, submucous 
mammas are referred to as favoring the development of placenta accreta. 
In this connection, Hinselmann quotes Prank! ’s investigations on the 
reaction of the mucosa in eentripetallj' growing interstitial and sub- 
mucous myomas, wliieJi lead to a reduction of tlie mucosa, and as jiointod 
out by these writers, in the cases of the submucous type of growth, one 
can speak at times only of a covering epithelium. Hence, there also exist 
in the lesions just mentioned, conditions suitable for the formation of 
placenta accreta. Similarly, it is claimed that the septum of a uterus 
bicoriiis unicollis and the rudimentary accessory horns of the uterus 
possess the adaptability to the development of accreta. 

Before leaving this part of the subject, one mu.st call attention to 
the fact that a studj' of the literature shows that tlieoretically, at least, 
placenta accreta is possible at any period of gestation after the third 
month, since Tennant’s ease occurred in the fifth montli of pregnancy. 
In the case I'cportcd by this writer and his collaborators, it ■was demon- 
strated that the placental attachment may not alone invade the 
peritoneal coat of tlie uterus, but actually invades the visceral cavity. 
In tliis case, from the appearance of tl)C crater where the placenta ex- 
truded through the uterine wall, one can readily see the possibility 
of the growth extending over and into the bladder, boivel, and mesentery. 

Tennant’s ease concerned a para v, with a history of four previous 
manual separations of the placenta. In her fifth pregnancy she was 
treated for a threatened miscarriage in the fourth month, and one month 
later miscarried. As the placenta would not come away spoilt a ncou.sly, 
manual removal was attempted but without siieee.ss. There was no 
bleeding for thirty-six hours, at the end of which lime exploration of the 
uterine cavity showed that no line of cleavage could be found, llyslcrcc- 
tomy was advised but was refu.sed by the patient, and she died of 
acute sep.sis at the end of eight days. At autopsy, the placenta wa.s 
found adherent to the vault of the utcru.s, and had grown through its 
wall which was found to be exceedingly thinned out at the point of 
attachment of the jdaceiita, only the i)eritoneal coat being left. 
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Polak has pointed out. the chavacteristie clinical jiiidines in jtlaecnta 
accreta. Separation of the normal jdacenta does Jiot or*cur without bleed- 
ing. lie, therefore, cinpliasizcs tins in giving the difrerentiai diagnosis 
between the .simple retention of a .separated placenta and placaua 
accreta. In the former, three clinical signs a.re always evident: (1/ 
uterine bleeding, (2) descent of the umbilical cord, (a) the eiiaraeler- 
i.stic ball-like condition of the fundus. Conversely, juovided there has 
been no manipulation to can.se })artial detacbment of a jdaeeula aecreta. 
there is neither hemorrhage, de.seent of the umbilical cord, tior changes 
in the position of the fundus, the latter assuming a characteristic .shnjtc, 
which as i)ointcd out by Polak causes it to be broadei- from side to side, 
intermittently relaxed, and not assuming the ball-like shape eliaracter- 
istic of the normal jdaecnta which has .se])aralr'(l. 

In this connection one would call attention to tlu* different iation of 
accreta from the .so-called adherent placenta, whieh is due t<i :\ disturb- 
ance in the nu'dianism of scj)aration, and not to .on anatomic dc-fcct. 
Here the line of cleavagi' is always found, and manual removal is not 
usually attended with great ditlicidty. 

Hence, in the pri'scnce <d! a <lelnyed <lelivery of the placenta, jiar- 
ticulnrly in the absence of liemoribage, the attf-nding olislctibaan should 
be on the q\ii viv( for the jiossible <-xistencc of jdacenta acci‘t;ta. If 
after a reasonable length of time the elinieal sigtis <n' sejirn-atinn 
enumerated above are not lU'cscnt, no attempt at Credo d'-livery slionbi 
be made. Immediate steps shonbl be taken to explon* the nti-rine cavity 
under the strictest as«?ptic ]>rccantions under .'iiicstiursia, to determine 
wliat subse(|Uen1 measures sliould lie instituted. If niam eiitei-imr the 
uterine cavity no lim* of cleavage is found to exist between the jdaecnta 
and the nterns, iiyst(‘reclomy is the otdy r.ation.al procedure, for by this 
alone can rniiture f>f the nttnais be avoided and (be patient sa.ved fvnm 
death which usually follows tliis catastriiphe, as a rcsnl; of hi-autirhag'' 
(tr sejisis. 

To snb.stantiate this .assertion, one need (»nly as^eml.tlc the eases re- 
ported within the past few veal's. In pr.actieuily every ore- in v.<\5>-h 
attempts let sejaarate the pl.aeeiita in the ]n'c>'encc of an aio-reta vo ii’ 
made, the laitient snceumbcil eitlicr to b.cmorrlme'-. .short:, or M-i'ess. “f 
tlie tlnve cases seen by Pol;>,k the only recovery orrt;rr<d v/n'-n s\!prri- 


vaginal liyst erect omy was ]ierr*.rined. 
emm' in the «*,ase h.ere r<'jc*r‘ed to the t 
and the performan'-c' r.f hys'i-rertomy 
of meddlesonu' niain-nvers. 


Wc ,at'nl>n"i- *:;*• s;;i5sa'aetiiry out- 
•romp* r<-ro'gn;>5o!i ..f the are:, 
wilhouf t!;r ]n'> vio!).; in-’;!n?!o:i 


In the disens.'-injt of Poiar. *s pat 


•er. 


Fwtld:^ , 




to !ih- teiu't t!:at in a ea<r of anatoms-- placeiita 
is dt, rnu!e for extinc.tio't of ih- lUvrus. As n 


I'ldtr'A! ac: 


ot ritt^-nu'tnig to Krnar.a‘o 


ut: 


ami 
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treatment than hysterectomy, as advocated by B. C. Hirst and others, 
Pranld. cites two cases in which he had performed postmortem examina- 
tions. It was found absolutely impossible to separate the placenta 
from the uterine wall. It is, therefore, justifiable to assume that the 
high mortality Mtherto reported has been due, it would seem, to the 
expectant or supportive treatment, since twmnty-four of the twenty-six 
eases, reported up to 1924, resulted in the death of the patient. 

SUMMARY AlSro CONCLUSIONS 

As a result of tliis study, the opinion may be confii-med that although 
placenta accreta is a • rare obstetric anomaly, it possesses definite 
anatomic-histologic properties as reflected by a defective or absent 
spongy layer of the decidua basalis. The incidence of the lesion is about 
one in twenty thousand cases. The frequeney in the history of abnormal 
detachment of the placenta would suggest that any condition which 
leads to an atrophj’" of the endometrium is a predisposing factor to the 
development of placenta accreta. At the same time, the possibility must 
be entertained that the fault may lie in an improper development of the 
corpus luteum, since it is Imown that this is the factor which controls 
the normal development of the decidua. 

Unless previous manipulations have been made to cause partial detach- 
ment of the placenta, the condition is recognized by a failure at separa- 
tion of the placenta, and by an absence of bleeding. Tliis is corroborated 
on exploration of the uterine cavity by a failure to find a line of cleavage 
between the placenta and the uteinis whenever placenta accreta is present. 
As soon as the diagnosis has been made, hysterectomy is the only rational 
procedure, for this offers the best hopes for the patient’s life, and is the 
most favorable in reducing the mortality of this very serious obstetric 
complication. 

I desire to express my sincere appreciation to Dr. Alfred Plant and Dr. Morris 
Dreyfuss of the pathologic department of the Womans Hospital, New York City, 
for their kindness in examining the microscopic sections, and for much valuable 
aid in this study. 
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A REVIEW OF ONE THOUSAND AND ONE OnSTETIUr EASES 

By Stephen' E. Tpacv, AI.D,. .\.vn Akthes; Feist. 

PlIILADEEPIHA, Ra. 

jC' ROM October 3. 3925, to Deceinljcr 31. ]92<). tlu re •ivcim' ■<■4 
to the JcY'isli Jlnternity Ilospitol 3003 pr<‘i:nant vrons'-n '.vlio v/. r*- 
delivered of 103.4 infants. Of the.se }nitienls -UIO were ’private e.-ivcs 
and 541 were ward ease.s. 

The private easo.s were attended by the nn-inber;- of the staiT and by 
other phy.s’icians to whom the eonrtesy of the lawpiuil had bei,>n uratii'-'i. 

The work in tl)e wards., with tlie excejdion of tin- eonijiHeaterj 
v.’as condueied by the chief resiident physician, and tlic interns nnder 
his snpervi.sion. 

TIic ward patients, willi tlie exception of an neea^ional cnier'/ejii-y 
case, rejxistered previous to their admission to tin* jio'.pital and re- 
ceived careful ])renalal care. 

Of these patients who atlen<b*d repnlnrly th.e pr'oiala! elini<'. sjoin* 
developed eclampsia, 'i'herc were, hov.'cver, IS patior.ts admitt-'d with 
proeelnmptie symjdoms, such a.s a risinjr blood pres‘mre, allnimin liud 
casts in the urine, lieadaelie, ditnness of vision and eilcma. Of th'-.-f 
jmtients 12 were ward and (i were ])rivu!c. Of tbos,- p* jiationts, 5 
were delivered of twins. 

A list of prescjitations atnl positions ;ir<‘ .sliowjj in 'fable 1. 


T.'tii.:-; I. Pi;j>-j.';r.\v:o;a- 


Vorlo-x PTS 

j\i\t'‘rk>r jK.sitif'u 
I'ostvr'nir j'f>silii'>u 
I'ilCf’ 

Hr; ','cli 
'i'rrni.'^\ rrs- 


stC or so ' 
trci Ilf 1.", j',! 
r. <.r 'I *'* ; 

-? or O.E.r 


Of the lUOl patieJiSs 7-3*>, or 7-3.. 2 jot <.'*-n:. had Jinrinai d**J’Vi'rn' 
'file numl^er of j^rUients delivercfi with forc*-ps vra- 23'. or 2^; • ]>* 
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Table HI. Forceps Deliveries - 


Private patients 

460 

Ward patients 541 

High forceps 

4 

1 

Mid forceps 

53 

30 

Low forceps 

77 

59 

After-coming head 

10 

0 


144, or 31% 

90, or 16% 


Forceps . — ^From Table III it is evident that the total percentage of- 
forceps deliveries is rather high. However, the 16 per cent of forceps 
deliveries in the ward patients contrasted with 31 per cent in private 
patients demonstrates emphatically what may be accomplished by 
watchful waiting and allowing nature its full opportunity. 

Watchful expectanc}’’, however, must be tempered with good judg- 
ment and in the presence of distinct indications, nature should be 
assisted promptly. • 

The indications for the so-called prophylactic forceps seem to be 
more numerous and more urgent in private patients. 

Yersion. — Twenty -four patients, or 2.4 per cent, were ‘ delivered by 
podalic version, as shown in Table IV. 


Table IV. Version — Indications 


Premature separation of placenta 

1 

Occiput posterior 

5 

Prolapsed cord 

5 

Placenta previa 

5 

Twins 

4 

Heart disease 

1 

Time 

3 


24 


Infant mortality 5, or 20.8 per cent. In tbese cases of version there 
were 5 infant deaths, a mortality of 20.8 per cent. One infant death 
occurred five days after delivery in a seven and a half months’ gesta- 
tion in a mother who had a mitral stenosis and a lobar pneumonia. 
The second death was in a case of central placenta previa and the 
third in a case of marginal placenta previa. The fourth fatality ivas 
in a case of prolapsed cord. The fifth death was in a case of premature 
separation of the placenta. The mother was moribund when admitted 
and a version was done with the remote possibility that the child might 
be saved. 

Cesarean Section was performed on only five patients, or one in 200 
eases, without a maternal or fetal death. Tlie indication in all cases 
was a contracted pelvis and the clas.sieal operation was performed. 

The complications encountered in these 1001 cases were as follov-s; 


TnAcy AND FIKST: A lUA'jnW OF OBSTKTKlC rAS!l> 


Ta 1!I,V. V. 


I’liiconta previa 

Prcniaturo separation of plaecnla 
Prolapsed cord 
Coutraclcd pelvis marlvcd 
Preeclampsia 

Cardiac disease of motlier 


O. CASKS STU.T.T’/ir.N' 


1. VTA NT nr AT)! 


In these Of) complicated eases there tvere IS infant deaths, a mor- 
tality of 18 per cent. 

Placenfa Previa. — The 8 eases of jdaeetjla previa ennsisfed of 1 cen- 
tral and 7 marprinal previas. All occurred in mnllipara. Uf these, .1 
•were delivered by podalic ver.sion with 2 fetal fh'aihs, and three were 
delivered Avith forceps. The case of jdacenta ju-evi.a centralis liatl 
been ]>ac1ced and the fetus tvas dead wlien the patient was admitJ'-d. 
Of the 7 cases of jjrevia mare-inalis, 2 Avere treated l)y Voorhees hnes 
and forceps; 4 had vaprinal jraelcinfr and version ^vi^h one infant 
fatality; one had vnjrinal paclvin" and force})S. 

Premaiurc Separaiiov of Ploc/nia. — There were G (•.•.•‘-■es of premature 
sejturallon of the placenta. Of the.se cases. 4 Avere delivered Avith for- 
cej)s: one by jtodalie A'ersiou and one Avith a breech ]»re«entaf ion had a 
spoilt iineons deliA-ery. 

In these cases there Avere .‘1 fetal dt'afh.s; two were in ea-es delivered 
by forecjis and the third fatality Avas in the A*ersioii delivery; the 
motlier heiii;? moribund when admitted. 

Prolapsed Cord . — There Avere 10 cases of ]n-o1apscd cord. Of tht‘se, 
2 were forelyiii'r cords, palpable flirouph the os. hut in the intaej 
hatr of Avalers. In the otlim- 8. the cord was ]>rohi])sed into the vairina. 
Of these 10 ease.s, n Avere d<4iven*d by version. Avilli one fet.a! de.ath; 
2 AA'cre deli\'ert*d AA’ith forceps. Avilh 2 deaths. In the reniainint; 0 cases 
the cord aatis rejd.’OM-d and the deliA-ery was spontfim'-mis. 

C(/niraeted pelvis (vuirked ). — 'fherc Avere 10 eases of marked cositrae. 
{ton of the pt’lA’is. Xiue of Ihe-^e jiatients Avere criven a *<’>.1 of Jalior. 
The lentil jiatiiuit had an <*leo1iA’e cesarean section. <)i tlo ^-'* 10 r:e 
a AViU’i* deliA'cred hy eesarenn .‘■eefion. the other a wore de}5v/T< d Avith 
forceps, Avith om* fetal fieath. 

Amonp these 1001 eases there AVer<‘ 10 p.-tti-nts Avho Inol 
rt’an sections in other institutions Pm p**lA'ie ef)n> raetunt. 1 lo-y 
adA-ised to po into labor and all Avere sueces-^fnlly delivered by fore'-je- 
fU' norma! i).abies. 

/Vef e’empsn;. — TI.mtc Avere ]>' patients admitted with, pr-f --bamtii i-- 
sA'mptoms, I'he treatment enjisj-itvd <*f in O'-n. strao -in' t, 

pur;ratio}j. 20 e.e. of a Itt per eent .solution of nmame-'nin; in- 

travenousH' re]H'-uted a> r<ft*'n a-' avc.s neeess'-’ry. 3 *e. with .a !«;',ens 
pressure of 200 or aboA'*\ had a v*'-ii--s.-enr>;3. 
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The patients in -whom the toxemia was progressive had labor induced 
by the Voorhees bags. The remaining 16 patients had a spontaneous 
labor. In these preeclamptic patients there were 8 infant deaths which 
were classified as follows : 


Premature spontaneous 2 

Macerated spontaneous 3 

Full'tenn spontaneous 1 

Induction — Voorhees bags 2 


Cardiac Disease in Mother . — In these 1001 mothers there were 47 who 
had pronounced cardiac lesions. The treatment consisted of absolute 
rest in bed for several weeks before the deliverj’’ and such medication 
as was necessary ; each case being individualized. These patients were 
allowed to go into natural labor. Morphine and scopolamine or mor- 
phine and magnesium sulphate were given during the period of dilata- 
tion. At the end of the first stage of labor under light anesthesia the 
deliveries wherever possible were completed. The methods were as 
follows : 

Normal 12 

Forceps 34 

Version 1 

'47 

After delivery these patients were kept in bed for at least four 
weeks or longer if necessary. 

In these 47 cases there was one fetal death in a patient who had 
pneumonia and a mitral stenosis. The baby lived five days. 

Morbidity . — In computing the moi’bidity we have considered that 
every patient who had a temperature of 100.4° P., tAvice in one day 
excluding the first tiventy-four houi’S, to be morbid. Among the 1001 
patients there were 40, or 4 per cent who liad abnormal temperatures. 
In this connection it is interesting to note that the moi'bidity in the 
private patients Avas 5 per cent AAdiile in tlie AA-ard patients it aa'rs only 
2.9 per cent. 

The higher morbidity among the private patients may be explained 
by three factors. First, the prh'ate patients aa’ci’c usually examined 
more frequently per vaginain. A A\mrd patient seldom had a A'aginal 
examination, the progress of labor being folloAAmd by rectal examina- 
tions. Second, the private patients Avere not only delivered by members 
of the stall, but by many nonstalf doctors to Avhom the courte.sy of the 
ho.spital had been granted and AA'hose technic A\'as A'aried. The Acard 
patients Avere deliA'cred by members of the staff only and the technic 
Avas uniform. Third, there AA'as decidedly more interference Avith labor 
among the priAmte eases than among the Avard cases. Tliis traumati.sm 
from interference AA'as probably the largest factor in the higher mor- 
bidity among the priA-ate patients. 

Infant Mortality . — Tlie infant mortality has been cla.'^sificd as folIoAV.s: 
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STILIiBOKN 

INFANT DEATHS 

Macerated 

16 

0 

Premature operative 

0 

1 

Premature spontaneous 

4 

5 

Full-term operative 

9 

7 

Pull-term spontaneous 

3 

4 


32 

17 


Of the 1014 infants delivered there were 49 deaths, a mortality of 4.8 
per eent. The fetal mortality would he reduced to 3.2 per cent if the 
16 macerated infants were eliminated. 

Maternal Mortality . — The maternal mortality in these 1001 cases was 
2, or 0.2 per eent. The first fatality was in an elderly multipara who 
was told at another ho.spital that she had a premature separation of 
the placenta and should have a cesarean section. She left the hospital 
against advice. She continued to bleed for forti'^-eight hours more and 
was then rushed to the hospital, was moribund when admitted and 
died twenty minutes later. 

The second was in a multipara, with advanced mitral stenosis and 
decompensation. She had disregarded the prenatal advice of her 
physician and he refused to continue Avith the ease. When admitted 
she had a right lobar pneumonia. She Avas delivered by podalic ver- 
sion and died forty hours later of cardiac failure. The baby lived 
five days. 

The first fatality should be excluded as the patient Avas moribund 
when admitted. With this patient eliminated the actual mortality Avas 
0.1 per cent. 

It might be interesting to note that during the time these 1001 pa- 
tients Avere being treated there occurred at one time in the nursery 
many cases of Avhat appeared to be clinically an abortive form of 
simple impetigo (pemphigus neonatorum). Cultures of these cases 
were either sterile or shoAved a staphylococcus of Ioav virulency. The 
first feAV cases were mild in character, but later cases seemed to he 
more virulent and less amenable to treatment. The attending derma- 
tologist, Doctor S. Greenbaum, Avho investigated the condition sug- 
gested that liquor cresolis comp., AAdiich Avas being used freely around 
the hospital might be the cause of the irritation. FolloAving his recom- 
mendations, the use of that antiseptic Avas discontinued and the cases 
gradually disappeared. From then on there has been no recurrence 
of this condition. 

Postpuerperal . — The patients before being discharged were invited to 
return to the postpuerperal clinic in from four to six weeks for exami- 
nation and any necessary treatment. Many of the patients returned 
voluntarily and others Avere sent in by the Social Service Department. 
By these means it has been possible to keep a folloAV-up on 80 per cent 
of the clinical cases. Of the 432 patients AAdio returned to the post- 
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puerperal clinic, lacerations of tlie perineum were found in 272, or 63 
per cent. Lacerations of tlie cervix were found in 391, or 90 per cent. 

In tlie first 100 patients who returned to the postpuerperal clinic, 
39, or 39 per cent, had retrodisplacemeuts of the uterus. It Avas then 
decided to eliminate the abdominal hinder at the end of tivelve hours 
and to have the patient lie on the abdomen a considerable time each 
day. After the tenth day the patients, Avith empty bladders, AA’^ere 
placed in the genupectoral position for ten minutes morning and night 
and Avere instructed, to continue Avith the treatments until they re- 
turned to the clinic. 

After these changes had been made, retrodisplacemeuts Avere found 
in 73 of 332 patients, or 22 per cent, a reduction of 44 per cent. Of the 
112 cases of retrodisplacemeuts, 65 Avere cured by restoring the organ 
to its normal position and bj’- the continuation of the genupectoi*al 
position morning and night. The remaining 47 patients had pessaries 
inserted, 9 of these under gas anesthesia. Of the 47 pessary cases 21, 
or 45 per cent, Avere cured. In the remaining 26 eases AA’^hen the pes- 
saries Avere remoAmd seA^eral months later, the uterus returned to 
the posterior iiosition. Of this group in 12 cases the displacements 
caused no symptoms, Avhile 14 had Avell marked symptoms. 

Of the 112 cases of retrodisplacemeuts of the uterus, 86, or 77 per 
cent, Avere cured. 

CONCLUSIONS 

Careful prenatal care as carried out in all Avell-regulated clinics, 
saves many patients later complications an'd reduces maternal and 
fetal mortality. 

Watchful Availing and alloAving nature its full opportunity Avill 
diminish the incidence of forceps deltyeiles and exten.siA'e lacerations. 

The majority of cases of placenta previa can be successfully treated 
conservativeljL Only a A’ery small percentage of cases require cesarean 
sections. 

Contracted pelves are only relative and much depends on the size 
and position of the child. Unless there is a decided disproportion, the 
patient should be gh'en a real test of labor before a cesarean section 
is elected. 

Pregnant Avomen Avith cardiac diseases should be treated by pro- 
longed rest in bod, proper medication and analgesic remedies during 
the first stage of labor and then deliA'cred Avitli forceps under light 
anesthesia. 

Blimination of the abdominal binder after tAveh’e hours, position 
and exercises will materially reduce the number of rctrodisplacemonts 
of the uterus. 

The postpuerperal supei’A'ision and care of the patient is mo.st bene- 
ficial and .should receive more earnest and efTicieni attention. 

(For dittcnf -iion, .s'l' ptum- 1S2.} 


ITS? CUESTSTT SnOXT. 



TEN YEAKS’ EXPERIENCE WITH GYNOPLASTIC REPAIR>S OE 
OLD LACERATIONS FOLLOWING CHILDBIRTH, WITH 
REPORT OP 1019 CASES'"- 

Bt J. L. Busts, M.D., P.A.C.S., Cleveland, Ohio 

A ny new or radical procedure from the orthodox methods is always 
L. viewed with scepticism and distrust. It takes time, experience, 
and the evidence of final results to prove whether the change advised 
is safe and justifiable. What was radical and dangerous a generation 
ago, can now be done in safety and with satisfaetorj^ end-results, due 
to the remarkable progress that medicine has made since the discovery 
of asepsis, antisepsis, and anesthetics. 

Has obsteti’ics kept pace with and made use of this progress and 
advancement? The laity, general practitioners, and even many ob- 
stetricians do not realize that childbirth should be given the same con- 
sideration as major surgery and that the obstetric case is entitled to 
and should demand the benefits resulting from surgical progress. We 
hope that the daj’- will come when every woman can be delivered under 
anesthesia in a well-regulated hospital, so that the results that we 
have obtained can become universal. 

It has been our routine for many years to examine the cervix, 
vaginal walls and perineum after the expulsion of the placenta for old 
as well as new lacerations and to repair them as soon as possible. The 
present review deals with a report of 1019 eases which were operated 
during the past ten years by the obstetric staff at Mount Sinai Hos- 
pital of Cleveland. Our observations have proved that about 50 per 
cent of the multiparas delivered were in need of gynoplastic repair for 
old lacerations. (Table 1.) During the last five years, the ages of 
patients operated varied from 18 to 47 years (Table II), and the parity 
varied from ii to xiv (Table III). 


Table I. Obstetric Activity at Mount Sinai Hospital in 1926 

Total admissions . 886 

Primiparas 373 

Cesarean sections; obstetric complications, as 
eclampsia, heart or kidney disease; niultiparas 
that did not need repairs or refused to have 
them done, etc. 340 

Total 713 713 

Multiparas repaired 173 

i.e. 19.5% of total admissions in 1926 were repaired, 
or 33.% exclusive of the primiparas 


*Read before the Chicago Gynecological Society, Meeting of November 18,1927. 
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Table II. Age 


Para ii 



is 

19 to 24 

25 to .28 

29 to 32 

33 to 37 

38 to 47 

1922 


19 

35 

51 

49 

16 

1923 


14 

36 

63 

28 

20 

1924 

1 

22 

45 

59 

•60 

20 

1925 


23 

36 

46 

39 

18 

1926 


IS 

•46 

51 

42 

16 


Table III. Parity 


year 

11 

III 

IV 

V 

VI 

VII 

■VIII 

IX 


XI 

XII 

XIV 

1922 

68 

51 

22 

16 

4 

4 

2 

1 

IBEHI 





60 

50 

23 

9 

11 

4 

3 






1924 

82 

51 

28 

16 

15 

3 

4 

4 






61 

35 

28 

13 

8 

4 

4 

5 





1926 

52 

51 

30 

16 

14 

5 


2 





Total 

323 

238 

131 


52 

20 


12 

6 

2 




Table V. Types of Delweries Followed by Gykoplastic Repairs for 

Old Lacerjvtioxs 



PR- 

SP. 

fll 

M. F. 

V . e. 

BR. 

DIL. C. 

L. F. 

JIAC. F. 

L. F. 

SC. 

>1. F. 

DIL. C. 
M. 5.. 

BAG 

BR. 

DIL. C. 

V. E. 

1922 


99 

54 

0 

8 

3 






• 



■PbM 

34 

2 

11 

3 

2 

1 

4 


1 

1 

1924 


■Cll 

48 

10 

14 

3 



4 

3 


s 

1925 

5 

88 

42 

9 

12 

2 . 



2 

1 


1 


1 


32 

7 

12 

4 



5 

1 


3 


Pr., Precipitate. Sp., Spontaneous. L. P., Low forcep.s. M. F.. Mid forccp."*. 
V. E., Version and Extraction. Br., Breech. Dil. C., Manual dilatation of cervix. 
Mac. F., Macerate fetus (afebrile). Sc.. Scanzoninn maneuver. 



Table 

VI. 

H.vys 

IN 

Hospital 

FOR 

TiELmcuY 

AND 

Repair 


TO 
: 10 
DAYS, 

11 ' 12 

: 13 

1 

! 14 ■ 

1-5 

i 

! 

17 

00 

; 

, 19 

‘ 

20 

I 

i 21 

22 

23 

1 1 25 

24 i 43 

DAVF 

1922; 



32 

39 

36 

18 

27 

9 


4 

> O 

o 


1923 5 

6 . 11 

14 

20 ! 

31 

; 26 

14 

7 

6 1 

7 

5 

.3 

I 

1 : 2 

1924- 

2 1 

11 

25 ’ 

33 

: 49 

31 

20 

8 

6 

3 

0 

o 

f. 

1925, 3 

6 3 

• 10 

‘ 38 ' 

n 

' 22 

25 

14 

7 

5 

2 

r , 

o 

1 . 

1926' 7 ■ 

S 

11 

‘ 24 . 

30 

28 

24 

12 

8 , 

5 

5 

2 

3 

2 , 1 


Both new and old lacerations have been repaired immediately or 
within a few days with little additional danger to the mother (Table 
IV). Contrary to general belief the tissues can be ea.sily recognized, 
and lochia, edema and operative deliverie.s do not seem to interfere 
with the results of the rejiair (Table V). In onr experience subsequent 
deliveries are not complicated by previous repair.s. If new lacerations 
occur they are treated like primary lacerations. The patient’s stay in 
the hospital is not greatly prolonged (Table VJ). The technic indica- 
tions and contraindications have been fully de.seribed in my previous 
article.s;^ The types of operations performed are shown in Table \J1- 
Table Till shows the temperature of cases operated during 102G. 
Complications that occurred in the .same year are shown in Table IX. 
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Table VIII. Temperature Chart for 1926 
127 OR 71.6% OF THE 173 CASES RAN AN AFEBRILE COURSE, I.E., BELOAV 100° F. 


100° or over 
No. of dai's 


of cases 


1 

2 

3 

4 

5 


11 

6 

2 

2 

2 


6 

7 

9 

10 

13 

43* 


1 

5 

4 

11 

1 

1 


♦Died. 


Table IX. Complications in 1926 



NO. OF CASES 

Shock 

3 

*Scvere bleeding 

3 

Bronchopneumonia 

1 

Aspiration during anesthesia 

1 

Bronchitis 

1 

Cystitis I 

3 

Cystopyelitis 

s 

Parametritis 

2 

• Edema of vulva 

1 

Slougli of perineum 

2 

Eetained blood clot 

2 

i Septicemia 

1 


•One patient had a partial placenta previa and was transfused the next day. 
tDled. 


In the series of 1019 cases there were two deaths one of which was 
reported in my last paper.- The history of the second case is as 
follows : 

Mrs. K, W., aged forty-two years, para vi, was admitted to the obstetric 
servico on April 16, 1926. Examination on admission showed tFic fetus in a 
transverse position, tlio membranes ruptured and the cervix two fmgcrbreadtlis 
dilated. April 17 at 2 A.M., the head was still unengaged. Version and extraction 
were done and an eleven-pound child was delivered after forty hours of labor. 
Three days later, the patient was tahen to the operation room and a badly 
lacerated cervix, a marked cystoccle and rcctoccle wore repaired. Considerable 
hemorrhage took place, necessitating much suturing and prolonged anesthesia. 
April 22 to 24, the patient complained of weakness, headache and chills. She had 
a septic temperature ranging from 100° to 104° P. On May 11 vaginal incision 
and drainage were done. On May lii an abscess o'f tlie right vaginal vault w.as 
incised and thick, creamy pus was evacuated. May IS the patient was trans- 
fused. She still had a septic temperature, was drowsy, weak and delirious. Blood 
culture on Ivlay 27 showed a Streptococcus hcmolyticus infection present. 1 agin.al 
examination .showed no masses in the pelvis. Two d.ays later, the patient died 
from a septic bronchopneumonia. 

I am now preparing a report on the finding.s six weelcs to five ycar.s 
after opciAtion. Jilost of the patient.s volunteered the inforniatioii liuit 
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tlieir general liealtli was mncli improved and that conjugal relations 
were mucli more satisfactory since their operations. 


CONCLUSIONS 

After ten years of experience, with over 1000 cases operated upon at 
Mt. Sinai Hospital of Cleveland, the following conclusions may be drawn. 

1. The obstetric case should be given the same consideration as 
major surgery, 

2. The presence of lochia, edema, and operative deliveries are not 
contraindications, neither do the 3 '' interfere with the performance and 
results of the repairs. 

3. Most of these women leave the hospital in better physical con- 
dition and are able to resume their domestic obligations with renewed 
vigor and vitalitjL 
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THE OLSHAUSEN OPEEATION FOR RETROVERSION OF 

THE UTERUS'' 

A Comparative Study of Anatomic End-Results 
By David Nye Barrows, M.D., F.A.C.S., New York, N. Y. 

(From the Gynecological Department of the New Yorlo University and Bellevue 
' Hospital Medical College) 

I N REVIEWING- the results of operations for retroversion of the 
uterus performed in the Gynecologic Service of Bellevue Hospital, 
it was found that the method described many years ago by Olshausen 
had been emplo 5 ''ed more fre< 3 ^uently than any other during the past 
seven years. 

This has been only one of a number of types of operation in use 
there for this purpose during tliis time, and no one of the eight 
operators has confined himself to any single t 3 ’pe of procedure, all 
varying the methods employed according to the case in hand. 

To better gauge these results, a comparison has been made with 
those cases in which two other standard and popular procedures have 
been employed, namely, the Simpson-Montgomery and the Webster- 

*Read (by invitation) at a meeting of the New York Obstetrical Society, Decembei 
13 , 1927 . 
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Baldy. These two were selected as tliej^ proved to be tlie next most 
frequently recorded for this period. 

No set rules have existed regulating the choice of operation, but in 
general the Webster-Baldy was employed where additional ovarian 
support was required or the abdominal wall alforded poor suiiport, tlie 
Olshausen where it was desired to draw the fundus near some particular 
level, on the abdominal wall, and the latter or the Simpson-Montgbmeiy 
where the ligaments seemed particularly slender near the distal end. 
In cases where speed was an important factor, to finish a prolonged 
procedure, the Olshausen operation was frequently used. However, we 
never use it \vith a flabby abdominal wall as it is absolutely essential 
to attach the ligaments to a firm point. If not, the displacement may 
recur as the abdominal wall sags without any weakness in the liga- 
mentous attachment. 

The chief protagonist of the Olshausen operation in this country is 
Graves, who has used it for about twelve years Avith complete satis- 
faction, and who reports practically perfect results with little or no 
morbidity. His foUow-up on 746 out of 1370 cases showed but six fail- 
ures at examinations made from two months to eight years after opera- 
tion; three occurred postpartum, two on the cervical stump in pro- 
lapse, and one on a case which had .suffered a recurrence after a previous 
operation for retrodisplaeement. 

"Whereas our preliminaiy investigations did not reveal results as good 
as he describes, we agree mth his pronouncement that it is the simplest 
and most rapidly performed of all operations now in use for reposition 
of the uterus, and that its permanence may be compared favorably 
vdth other popular procedures. 

Its obvious simplicity, eliminating as it does delay due to .more or 
less protracted anatomic dissections, makes it extremelj'- useful as a 
component part of a prolonged operation, and the absence of injury to 
surrounding tissues, vdth accompanying hematomas, trauma, etc., de- 
creases tlie ensuing morbidity. We also find it extremely useful as an 
aid in the cure of eystocele. 

The frequently mentioned danger of intestinal obstruction and of 
dj’-stocia must be inappreciable. We have seen none, nor has Graves. 
The one serious drawback, the silk ligature, it seems universally agreed, 
is absolutely essential for a sucee.ssful result. He reported fifteen 
cases where one silk stitch became infected, requiring removal in only 
six cases. In seven of our soi'ics of 571, which behaved similarl}’-, the 
silk was removed in only one, several others undoubtedly having the 
silk slough unobsei-ved. 

However, in three cases undergoing a subsequent laparotomy, one 
ligament has been found to have pulled away from the abdominal 
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wall and to be attached to the wall merely by a slender cord of 
peritoneum, 3 to 8 cm. in length. 

Our technic is practically identical with that described in the textbooks. Grasp- 
ing the round ligament gently -with an artery forcep to traumatise merely the 
peritoneum at a point from one to two centimeters from the uterine attachment, 
the entire thickness of the ligament is picked up on a round curved needle, threaded 
with number seven braided silk (double). Bach stitch is then passed out through 
the peritoneum, muscle, and aponeurosis at points two or three centimeters to either 
side of. the midline, and after embracing a small bite of these structures, is passed 
back through the abdominal wall to a point less than one centimeter from its point 
of exit. Each double ligature is then tied tight, fastening the ligaments snugly 
against the parietal peritoneum, the knots within the abdomen, and tlie ends are 
then cut short. By using the braided silk ligature doubled, one is able by tension 
in tying the knot to cause sufScient application of the round ligament to the solid 
structures of the abdominal wall without serious trauma to the ligament or danger 
of cutting through its muscular tissue. This matter of not tjdng the suture tight 
enough to cut through the structures of the ligament early or late, we consider of 
great importance and believe we avoid many failures for this reason. The distance 
from the symphysis pubis of this stitch is varied to accord with the inclination de- 
sired for the fundus uteri. 

In three cases, at subsequent laparotomy done from eighteen months to two and 
a half years after the Olshausen, no silk has been found. 

To compare our results, we have collected 109 out of 135 Webster- 
Baldy operations and 164 out of 211 in wliich the procedure deseribed 
by Simpson and Montgomery was used, as these were done by the same 
operators who performed the Olshausen operations. 

In figuring the percentages, we have classed as failures all cases re- 
ported as “fair,” “retrocessed,” and all degrees of retroversion, to 
make thp statistics as exact as possible. Pain at the site of ligature, 
so frequently noted in other types of fixation of the roimd ligament 
to the abdominal wall, we have found practically nonexistent. 

We feel that the grade of intelligence and the social position of 
our patients probably ranli as low as any in the country, so that the 
presumable amount of postabortal and postpartum care is minimal, and 
that their convalescent care is practically nonexistent. For that rea- 
son, these cases ought to test the efficacy of the operations to the ut- 
most. Under better supendsion, many of the poor results would un- 
doubtedly have proved avoidable. 


Table I The Results of the Webster-Baldy Operation, Jan. 1, 1919 to 

Jan 1, 1927 

(109 followed up out of 135 done) 


POSTOP. 


UP TO 1 YB. 1-3 YR. 


3-5 YR. 


Excellent Position 
Bair 

Betrocessed 

Retroverted 


51 27 

4 ■ 0 

1 1 

3 3 

Excellent — SS % 


5 

0 

0 

0 


5-7 YR. 


13 

0 

1 

0 
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Table II. The Eesults of the MoNTGOMERr-SiMPsON Operation, Jan. 1 1919 

TO Jan.' 1, 1927 


(164 followed up out of 211 done) 


postop. 

HP TO 1 YPv.' 1-3 YR. 3-5 YR, 

5-7 YR. 

Excellent Position 

8G 

35 11 

23 

Pair 

3 

1 1 

0 

Eetrocessed ' 

1 

0 1 

0 

Eetroverted 

1 

3 0 

0 


Excellent— 

-93% 


Table III. Olshausen Operation, 

Jan. 1, 1919 TO Jan. 1, 

1927 

(432 followed up out of 571 done) 


POSTOP. 

UP TO 1 YR. 

1-3 YR. 3-5 YR. 

, 5-7 YR. 

Excellent Position 

321 

52 23 

5 

■ Pair 

10 

5 0 

1 

, Eetrocessed 

4 

0 2 

0 

Eetroverted 

7 

4 1 

0 


Excellent — 

■92% 



The percentage of 92 excellent anatomic results compares favorabl}' with the 
Webster-Baldy, SS per cent and the Montgomery-Simpson 93 per cent. 


Table V. Other PpvOcedures Accompanving Retroversion Operation 



MONTGOMERY- 
SIMPSON (211) 

WEBSTER- 
BALDY (135) 

OLSHAUSEN 

(571) 

Anterior Colporrhaphy 
Perineon-hapJiy 

Cervical Repair 

19 

• 13 

35 

Perineorrhaphy 

Cervical Eepair 
Appendectomy 

39 

33 

73 

Perineorrhaphy 

Cervical Repair 

3 ■ 

3 

0 

Perineorrliaphy 

Appendectomy 

30 

5 

26 

Table VI. Other Procedures Accompanying EETRoraasiON 

Operation 


MONTGOMERY- 
SIMPSON (211) 

IVEBSTEU- 
BALDY (135) 

OLSHAUSEN 

(571) 

Cen-ical Repair 
Appendectomy 

13 

12 

92 

Operation on tube or 
ovary 

Appendectomy 

19 

17 

112 

Appendectomy 

29 

12 

r.i 

Insertion of stem 
pcss.'iry 

0 

1 

7 

Uteros.acr.al Jigamonfs 
shortened 

12 

O 

. in 
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In very fe\Y cases (about IG) -was the retroversion operation the only procedure 
done. Wo have found it extremely useful in helping to support a cystocele case, 
and also as the hnal step in a difficult adnexal case, when we wish to prevent ad- 
hesions forming with the uterus in retroversion. 


Table VII. Epeect op Pregnancy 



WEBSTER- 

BALDY 

MONTGOMERY- 

SIMPSON 

OLSHAUSEN 

Good after abortion 

7 

3 

3 

Good after delivery at term 

5 

6 

10 

Poor after abortion 

1 

0 

3 

Poor after delivery at term 

0 

0 

0 

Percentage good 

92% 

100% 

81% 


Unfortunately, many of our cases are delivered under conditions where it is not 
possible to get any postpartum care or a record of the findings. 

It is possible that the cases that have Webster-Baldy and Montgomery-Simpsoii 
operations need less postabortal and postpartum care than the Olshausen’s, but 
unfortunately our statistics do not cover enough cases to prove it. The averages, 
however, are approximately the same. 

Table VIII. Complications With Olshausen Operation in 571 Cases, Jan. 1, 

1919 TO Jan. 1, 1927 


Infected wounds 7 

Silk removed 1 

One round ligament pulled away from abdominal wall 3 

Sinus in abdominal incision (4% yr.) 1 

Potential hernia near site of knot 2 


So far, the only complications that liavc been noted are listed here. The cases 
where the ligaments pulled away were some of the earlier ones, and at that time 
we were in the habit of tying the silk extremely tight. This, we now feel, may 
impair the muscular structures of the round ligament to such an extent that the 
peritoneum is the sole remaining support, and for tliat reason we now attempt to 
avoid crushing the ligament by clamp or tie. 

The case -with the sinus has had an old syphilitic infection of a very obstinate 
type, which was neglected for a number of years after infection. She has recently 
been operated upon but has not reported since operation. 

The potential herniae were rather wide relaxed areas in the aponeurosis and 
rather indicated that too wide a bite of this structure had been embraced by the 
silk ligature. 

Of those eases with potential or actual prolapsus, necessitating re- 
pair of anterior vaginal wall, perineum or both, 91 had Sinipson-Mont- 
gomeiy which is 55 per cent, 54 or 49 per cent had Webster-Baldy, 
and 132 or 30 per cent had the Olshausen operation performed. Seven 
in the last named group and one in the fii’st had a stem pessary in- 
serted for dj''smenorrhea and an old comp>lete laceration of tlie perineum 
was repaired in two cases. Tliis latter we have since ceased to do ■with 
any coincident procedure. 

In one case in which a Webster-Baldy was not satisfactory, an Ols- 
hausen was done at the same . sitting. In another which failed after 
ten months, a Simpson-lllontgomery was done at a subsequent operation. 
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Of these eases of Olshausen operations onty one was done on the 
stump of the cervix after hj^stereetomy, a procedure which has proved 
veiy useful in other dimes. 

SUMMARY AND ■ CONCLUSIONS 

1. Our results with the Olshausen operation compare favorably with 
those we have obtained with the Wehster-Baldy and Simpson-Montgom- 
ery procedures. 

2. Pregnancy, whether terminating at full term or prematurely, has 
proved there is little choice between the three methods. 

3. Intestinal obstruction following the Olshausen operation is rare. 

4. The silk ligature seldom causes trouble. 

5. The ease and rapidity of accomplishment recommend the 01s- 
hauseii operation, as well as the absence of unnecessary trauma to 
adjacent structures. 

130 East Fifty-Sixth Street. 

(For discussion,, see page 123.) 


FETAL MORTALITIES^' 

An Analytical Study Based on Two Years’ Records (1925-1926) at 

Harper Hospital 

By George Kamperman, M.D., P.A.C.S., Detroit, Mich. 

F etal mortality is an all absorbing topic to the obstetrician, and 
because of this realization we believe that the record of the fetal 
mortalities at Harper Hospital during 1925 and 1926 will be of some 
interest to the members of this society. It is not our aiin to pare 
down oui' mortality figures by deducting certain cases for whieli no 
one need share responsibility. In fact we aim not simply to consider 
deaths for which an individual may be responsible, but would rather 
consider fetal deaths as they actually occm* and if possible by analysis 
to show where there is opportunity for improvement. We wish to 
present to you the woi'k of the ho.spital group, with our results. Y e 
frankly offer you the facts, and w'e invite yoiu* cooperation by jonr 
criticism, analysis, and discussion. 

This record of fetal deaths includes all deaths of the fetus tliat oc- 
curred dui'ing the maternal stay in the hospital. As all pregnancies 
of five or more months are caimd for in the obstetric division, the 
fetal deaths include many very premature fetuses. During these tuo 
years the total births numbered 2478, and 363 fetal deatlis arc re- 
corded, a fetal mortality of 6.65 per cent. But this record include.s no 

•Rond nt a mooting- of the Detroit ObsteU-fcnl and Gynecolouicnl .Society, Fch- 
ruar>- 7, 1027. 
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cases prior to five months. If one could estimate the number of mis- 
carriages that occur before five months, it would then show us the 
appalling number of fetal deaths that really do occur- Such figures 
would be mere conjecture on our part, yet it is easy to infer that the 
actual loss of fetal life is far greater than the mortality percentage as 
shown in any hospital report. 

In trying to analyze the causes of fetal death we have grouped the 
cases in three major groups: (1) Fetal death before viability; (2) 
Borderline cases, or in other words, premature infants which although 
premature had a prospect of surviving; (3) Full term, or practically 
full-term infants. 

We would lilre to interject just a word here as to what constitutes 
viability, as interpreted in this series. After a careful study of each 
record a fetus that was frankly not of seven months development and 
did not weigh 1500 grams or 3% pounds was considered as nonviable. 
We believe that weight is not the only criterion, as a full-term baby 
of small weight does not present as great a problem as a premature 
baby of the same weight. 


FETAL DEATHS PRIOR TO VIABILITT 


Among these 2478 births there are recorded 63 deaths of nonviable 
fetus, a mortality in this group of 2.54 per cent. The tabulated mat- 
ter (Group I) shows the classification of the causes of these deaths. 


Group I 

Nephritic toxemia 
Unknown 
Placental bleeding 
Congenital malformations 
Maternal toxemia, not nephritic 
or eclamptic 

Maternal cardiac decompensation 
Maternal overexertion 
Previous amputation of cervix 
Maternal pneumonia 
Syphilis 

Total 


22 

24 

7 

3 


1 

1 

1 

1 

1 

63 -2.54 per cent of entire series. 


On reviewing this group it will be seen that in about one-third of 
these eases the cause of death is unknown. These 24 cases of unknown 
fetal death include eight twins (4 pairs). In these cases no maternal 
cause for the early onset of labor could be found. By this we mean 
that these mothers had normal urines, normal blood pressures, nega- 
tive Wassermanns, and were apparently free from any physical con- 
dition which is known to be a factor in causing premature labor. 
Since intrinsic disease of the ovum is recognized as a possible cause of 
miscarriage, it is possible that some of these might fall in that group. 
Probably some were syphilitic ; but that is mere conjecture which can 
neither be proved nor disproved. 
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The most common known cause of fetal death at this series is nephritic 
toxemia. Twenty- two cases are classified under this heading, about 
one-third of the entire series of deaths of nonviable fetus. Tliis large 
proportion of cases emphasizes the importance of nephritis as a cause 
of fetal death. In a rather large percentage of these cases tlie mother 
had been in the hospital under observation. and treatment for some 
time before the fetal death occiu-red. In this group the number of 
stillbirths wms about equal in frequency to those that survived a short 
time. About one-half of the stillbirths were macerated, or one-fourtli 
. of all those that died because of maternal nephritis. 

Seven fetal deaths in this series were associated with placental iiem- 
orrhage. A careful analysis of these seven cases would lead us to list 
four of these as being placenta previa, and three as abruptio placentae. 
In all these cases bleeding had been a prominent symptom for con- 
siderable time before the fetal birth. In two of the cases of placenta 
^ previa the premature birth was perhaps definitely precipitated by tiie 
insertion of a bag to control the bleeding. 

Three fetal deaths are ascribed to fetal malformation. These were 
cases of acrania with spina bifida. 

Two fetal deaths occurred because of maternal toxemia other than 
nephritis. One of these was a general septicemia of unknown origin 
and the other was an unusual case of toxic vomiting of pregnancy. 

We realize that the incidence of these conditions is peculiar to this 
small series. This is particularly emphasized by the recording of only 
one case of fetal death from syphilis in the entire series. 

FETAL DEATHS AMONG THOSE PREMATURE, BUT VIABLE 

This small series represents a few borderline cases which, although 
premature, had a fair prospect of surviving. This group contains 22 
eases, or 0.88 per cent of the entire number of births during the two 
years. Group II will show the classification of the cases in this series. 

Group II 

Nephritic toxemia C 

Unlmo'vvn £ 

PJacental bleeding o 

Eclampsia 2 

Petal malformation 2 

Toxic vomiting 1 

Accidental rupture of membranes 1 

Total 22 cases 0.S8 per cent 

of entire scries 

In this series it Avill be noted that in five instances the cause of Uic 
premature labor was unknown, or in about one-fourth of this senes. 
The largest number of premature births is again ascribed to nepbii- 
tis, six out of twenty-two. Of these six, one was horn macerated, 
h'oui’ were born alive and lived a very short time. 
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Placental bleeding was the cause of fetal death in 5 eases of this 
series. Two of these were considered placenta previa; and three were 
eases of abruptio placentae. 

Eclampsia ivas the cause of fetal death in two of these prematures. 
In one case the patient had several convulsions while the other waS a 
preeclamptic toxemia. 

DEATHS AMONG PREMATURES 
3.59 per cent of entire series 
Combination op Groups I and II 


Nephritic Toxemia 28 

Unknown 29 

Placental bleeding 12 

Slalformations 5 

Eclampsia 2 

Other Toxemias 2 

Toxic vomiting 1 

Eupture of membranes 1 

Cardiac disease 1 

Overexertion 1 

Previous amputation of cervix 1 

Pneumonia 1 

Syphilis 1 

Total 85 cases 


If now we combine Groups I and II as above, we find that in both 
groups nephritic toxemia is the largest known factor in producing 
fetal deaths in this series, 28 fetal deaths among 85, a total of 33 per 
cent. Also it will be noted that placental bleeding is the second larg- 
est known factor in both groups, 12 fetal deaths among the 85 pre- 
matures, a mortality of 14 per cent. Also the 85 deaths in prematures 
represent a fetal mortality of 3.59 per cent, over half of tiie total fetal 
mortality in the entire, series of 2478 births. 

FETAL DEATHS AT. PULL TERM 

In this third group of cases we list all cases at full term or in the 
last month of pregnancy. The fetal deaths in this group number 78, 
a moi’tality of 3.14 per cent. This group represents about one-half of 
the fetal mortalities in the entire series. These are all babies that 
should have had a chance for life, at least as far as their size and 
period of development was concerned, and the analysis of this group 
in particular should show us where our obstetric work is pro'bably 
insufficient. These cases may be classified as Group III. 

Group III 


1. Associated with labor and delivery 44 

a. Delivery deaths (30 cases) 

Forceps delivcr.y ' 8 

Forceps and version 4 

Version 4 

Breech extraction 2 
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Spontaneous labor 




cerebral hemorrhage 

6 



cause unknown 

3 



■ Forcep delivery for failing fetal heart 

3 



b. Hemorrhage during labor 

6 



c. Prolapse of cord 

5 


• 

d. Transverse position 

1 



e. Face presentation 

1 



f. Eclampsia 

1 


2. 

Malformations 


13 


a. Hydrocephalus Avitli spina bifida 

3 



b. Hydrocephalus 

2 



c. Atresia of esophagus 

1 



d. Atresia of ilium 

1 



e. Atresia of bile ducts 

1 



f. Brain defect, absence of lobe 

1 



g. Congenital goiter 

1 



h. Congenital heart, death not at deliTCry 

O 

(J 



i. Teratoma of sacrum A^ith spina bifida 

1 


3. 

Nephritic Toxemia 


r> 

4. 

Intrauterine death prior to labor, caxise unknown 


4 

0. 

Unknown (atelectasis?) 


1 

6. 

Adrenal hemorrhage 


1 

7. 

Neonatal mortality 


G 


a. Helena neonatorum 

3 



b. Suppurative stomatitis 

1 



c. Enlarged thymus 

1 



d. Erysipelas 

1 


8. 

Postmaturity 


4 


Total 


78 

The : 

most important group hei’C to be considered 

are those fetal 

deaths associated Avith labor or delivery. But before 

discussing this 

group, 

AV^e Avould like to rcAdcAV briefly the other 

causes of death in 

this series and then have all the remaining time 

for 

the important 


group of delivery deaths. 

Malformations are credited with thirteen fetal deaths. This group 
represents the eases that had a gross defect which was incompatible 
with life. A few cases of congenital heart disease could properly be 
included here, but thej’- are classified Avith the labor deaths because 
death occurred during labor or immediately after delivery, the au- 
topsy showing the cause of death. These gross malformations repre- 
sent 16 per cent of all deaths at full term and obviously it Avould be 
impossible to influence this mortality in any way. They arc of inter- 
est chiefly in the explanation of their occurrence and not from tlic 
prophylactic standpoint. These malformations can be classified as 


follows : 

Ilydroceplialus with spina hificla •’> cases 

Hj-drocephalus - 

Atresia of csophnj'us J 

Atresia of ileum 3 

Atresia of bile duets 1 

Brain defect, absence of lobe 1 

Congenital goiter I 

Congcnit.al heart - 

(Death not at delivery) 

Teratoma of “acrinn witli apina bifida 1 

Total IS cases 
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Nepliritic toxemia in this group is represented by 5 fetal deaths, a 
percentage of 6.4: of the full-term fetal deaths. These are not labor 
deaths, hut occurred before the onset of labor. Deaths among neph- 
ritics occurring during labor and delivery will be classified elsewhere. 

Among these full-term deaths are four fetal deaths occurring intra- 
uterine without any known cause. In these cases no maternal or fetal 
cause was ever found. These deaths all occurred before onset of la- 
bor and fetal death was definitely diagnosed in each case. 

One postnatal death is classified as from unknown cause. From the 
clinical record one could perhaps call it an atelectasis, but this could 
not be given as a positive diagnosis. 

One death is recorded as being due to adrenal hemorrhage. This 
was a postnatal death occurring three daj’^s after delivery. During 
labor the fetal heart had been somewhat alarmingly irregular and a 
low forcep delivery was performed because of the cardiac irregularity. 
The delivery was easy and the baby seemed vigorous and normal and 
nursed well. On the third day the baby 's condition suddenly changed 
and the baby appeared to be in collapse. Autopsy showed a normal 
heart. The adrenals were hemorrhagic in appearance, and in the 
opinion of the pathologist were the cause of death. The cause of 
adrenal hemorrhage is unknown. The autopsy showed no other cause 
of death. 

This series shows six neonatal deaths. The causes of death are 
given as follows: 


Helena neonatorum ?> cases 

Enlarged thymus 1 

Erysipelas 1 

Suppurative stomatitis 1 


The suppurative stomatitis occurred in a baby born easily and spon- 
taneously and first began on the seventh day postpartum. This began 
with a swelling of jaw and neck, associated with fever. The infection 
spread to the mediastinum and Avas fatal in tivo days. The attending 
pediatrician Avas of the opinion that the baby had been infected by the 
breast milk. Extensive cultures of breast milk shoAved only staphylo- 
coccus, AAdiile the baby’s infection Avas a streptococcus. The mother 
Avas giA'^en an extensiA’^e examination for focal infections. She had a 
mild streptococcus tonsil infection and since her deliveiy her tonsils 
have been removed in the hope of preAmnting another such fetal death. 
This patient has tAvo living children. 

The four deaths ascribed to postmaturity Avere four cases that ap- 
parently Avent about a month beyond the estimated date and in these 
cases fetal death occurred before the onset of labor. No other cause 
of the fetal deaths could be found, and they are classified as being due 
to postmaturity. In a personal communication from Dr. DeLee he 
states that he considers postmaturity as a definite cause of fetal death. 
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Usually, hoAvcYer, it is my liabit not to take going beyond the esti- 
mated date as anything Yery serious and, as a rule, wait for labor to 
start spontaneously regardless of the number of days overdue.* 

SUMMARY 

Causes of Petal Deaths in Entire Series. 2478 Births, 163 Deaths, 

6.65 Per Cent 


NONVIABLE 

PREMATURE 

PULL TERM 

total 

Piai CENT 

Unknown 

24 

5 

8 

37 

22.7 

ISTophritic toxemia 

22 

6 

5 

33 

20.2 

Placental bleeding 

7 

5 

6 

18 

11.0 

Malformations 

3 

2 

13 

18 

11.0 

Delivery deaths 



18 

18 

11.0 

Labor deaths 



11 

11 

6.7 

Prolapse of cord 



5 

5 

3.0 

Neonatal deaths 



6 

6 

3.6 

Postmaturity 



4 

4 

2.4 

Adrenal hemorrhage 



1 

1 

0.6 

Eclampsia 


o 

1 

3 

1.8 

Toxic vomiting 


1 


1 

0.6 

Accidental rupture of membranes 


1 


1 

0.6 

Toxemia, unclassified 

2 



2 

1.2 

Cardiac decompensation 

1 



1- 

0.6 

Overexertion 

1 



1 

0.6 

Amputation of cervix 

1 



1 

0,6 

Pneumonia 

1 



1 

0,6 

Syphilis 

1 



1 

0,6 

Total 




163 



1807 David IViiitney Buildino. 


•Th.; J't.'iiad cn.*--..’ liistori.'K u-ill be found in the :inthor-f< 




THE PRESENT STATUS OP THE ERGOT QUESTION, WITH 
PARTICULAR REPERENCE TO THE PREPARATIONS 
USED IN OBSTETRICS AND GYNECOLOGY 

By Erwin E. Nelson, Ph.D., M.D., and George L. Pattee, A.B * 

Ann Arbor 

(From the Department of Materia Medica and Therapevtics, VniversHy of 

Michigan Medical School) 

R ecent woiic bearing on the composition of ergot and the action 
of the substances therein present makes a consideration of the 
preparations of this drug upon the American market, and their use, of 
considerable importance. 

According to current Aoews there are present in ergot, two groups of 
active substances: the alkaloids,' ci’ystalline ergotiniue (1), amorphous 
ergotinine, otherwise known as ergotoxine (2) or liydroergotinine (3), 
ergotamine and its isomer ergotaminine (4) ; and the amines, of which 
histamine and tyramine only seem to be of particular importance from 
either the pharmacologic or the clinical standpoint. 

Ergotuiinc has been found to be a relatively inactive substance, the early reports 
ascribing to it considerable activity, not all, as pointed out by Barger and Dales 
being based on the use of pure specimens of the alkaloid. Koberto using a pure 
specimen found it almost entirely rvitliout activity, and more recent reports show that 
while it does have some pharmacodynamic properties these are relatively weak as 
compared with the other active materials. For example it has about one three- 
hundredth- the strength of ergotamine judged by its action in paralyzing the renal 
vasomotorss and about one five-hundredth the stimulant action of the same drug 
upon the isolated guinea pig utenis.r.4 Ergotoxine, as the araoi-phous ergotinine 
is best known, has a much more marked activity. Among its pharmacologic actions 
are those of producing the characteristic bluing and gangrene of the cock’s comb, 
the stimulation of the excised uterus (rat, cat, guinea pig) as well as that in situ 
(cat, rabbit, monkey), and the well-known vasomotor reversal, due to paralysis of 
the motor sympathetic fibers.^ Of the other alkaloids, the only statement regard- 
ing ergotaminine seems to be that of Spiros that it falls between histamine and 
ergotamine in its action in the excised uterus, having more effect on the tone than 
the frequency of contractions, and that it is relatively nontoxic, 3 milligramg 
having been without effect on a 440 gram guinea pig. 

Sbice the isolation of ergotamine an extensive literature has appeared both on 
its pharmacology and its clinical use.io Althougli it is clearly different in its 
physical and chemical properties from ergotoxine, the two substances seem closely 
allied as to their pharmacodynamic activity. Dale and Spiron stated that qualita- 
tively they were equal and the quantitative differences were slight, so that for 
practical purposes the two substances might be said to be the same. Although 
further work has not altogether confirmed this view, the differences are of academic 
rather than clinical importance at this time. The most important action ergotamine 

‘Associate Professor and tJpjoiin Fellow in Pharmacologrj', respectively. 
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possesses from the standpoint of its nse is that of stimulating both tone and con- 
tractions of the' uterus. For example, the excised uterus of 'the virgin guinea pig 
is stimulated when the alkaloid is present in the surrounding bath in a concentra- 
tion of 1:125,000,000.11 The isolated uteri of the rat and cat and that of the 
rabbit in situ also are stimulated. Small doses may be repeated, while after one 
large dose, further administration is ineffective. The contraction of the excised 
uterus is not so prompt as that from histamine, but is more persistent, and it is 
more difficult to restore the uterus to its previous state of activity by washing out 
the drug than is the case after histamine. 

Of the amines present only two have activity sufficient or have been shomi to be 
present in amounts adequate to possess any important share in the action of ergot 
on the uterus. These are tyramine and histamine, which are in no sense specific 
to this drug. Indeed it has not been established that they occur in perfectly fresh 
crude ergot and according to Spiro and StolU their presence is inconstant. They 
are, however, usually present in the galenical prepaa-ations, and the pharmacologic 
activity of these preparations maj’ be due to them to a considerable degree. Broom 
and Clarkii have shown for example, that the action of the B. P. Liquid Extract is 
due almost entirely to the amines pro.sent, and the U. S. P. Fluid Extract seemed 
to have about equal amounts (judged by activity) of the two groups, alkaloids and 
amines. Forst and 'Wecseis found in different preparations of ergot, that histamine 
was present in quantities varying from traces up to 0.4 mg. per cubic centimeter 
of finished product. 

The relative activity of these two substances is very different. Tyramine causes 
a rise in blood pressure, histamine a fall (in carnivorous animals and man). 
Tyramine has less than one twodumdredth the activity of histamine on the excised 
uterus. Though no statement of the relative amounts of the two substances present 
in ergot preparations is available, it is usually accepted that more activity may be 
ascribed to the histamine present than to the tyramine. 

The task of evaluating clinical reports on the merits of ergot as such or of any 
of its constituents is difficult for several reasons. Ergot varies in strength as col- 
lected and then may lose a part of its activity before being prepared for use. 
The preparations when made do not necessarily contain the active materials. In 
general, preparations made by use of water as an extracting agent contain chiefly 
amines, while preparations made by a method using acid-alcohol, such as that out- 
lined by the U. S, P. for the fluid extract, arc rich in alkaloids, provided of course 
that these were present in the crude drug in sufficient amount. This difference in 
preparations was noted long ago by Barger and Dale^ and Cushnyi^ and recently • 
verified by Broom and Clarkes -while further confirmation is offered in the present 
paper. A negative clinical result may be due to tlic use of an inactive prepar.-ition. 
Finally it is very difficult for the obstetrician to say that adequate and maintained 
contraction of the uterus following delivery is due to the activity of a drug, or 
drugs, he may have given or to the natural tendency of the uterine muscle itself. 

Not a gi’cat deal has been written about Ihe clinical action of the 
ergot preparations (other than the individual constituents) in recent 
years, but if one may .judge by the statements in the standard text- 
books of obstetrics or gynecology, it is used in this country cliiefly to 
prevent postpartum hemorrhage, or to contract atonic uteri after de- 
livery. To a lesser extent it seems to be used against various types 
of bleeding of gynecologic origin, such as that from myomas of the 
uterus. Practically all American authorities deprecate strongly its 
use during labor, or before the delivery of the placenta. Tlie u.se to 



NELSON AND PATTEE : THE ERGOT QUESTION 75 

prevent hemorrhage after abortion or curettage is entirely analogous 
from the standpoint of mechanism to its use to prevent postpartum 
hemorrhage. The use during the inieriieral period, to hasten involu- 
tion, is somewhat different, and in the light of the work of Bourne and 
Burn (cited below) perhaps not so important as usually considered. 
In the discussion of the use of ergot in textbooks no recognition of a 
possible difference in action of the different preparations has been 
made. In the literature here discussed, only reports in which it has 
been possible to determine the type of preparation used have been 
included. 

Although ergotoxine was for some considerable time available for 
medical use, very few reports on its action have appeared. Sharps' 
found its action when injected similar to that of ergot, more prompt 
but more evanescent. Kehrer^*^ found that injection of 1 to 2 milli- 
grams was ineffective. In 1923 the statement was made in the Brit- 
ish Codex that ''Ergotoxine has been used clinically for its action on 
the uterus, but it is disappointing, and gynecologists are now gener- 
ally agreed that it is not the active constituent of ergot they want.” 

The shortage and high cost of ergot during and after the war led 
in Europe to many attempts at using synthetic ergot substitutes, 
chiefly histamine, tyramine or both in combination. Using tyramine 
alone, Heimann and Abel found it a complete substitute for ergot, 
without the toxicity of the latter.^® Sharp, Kehrer^® and Bourne 
and Burn^^ obtained only negative results from its use. Barbour's^® 
successful results were obtained with quantities very much larger 
than occur in therapeutic doses of ergot. 

Histamine alone was tried by Koch,®° Jager,®’^ Kehrer^® and Bourne 
and Burn.^'^ The first author used one milligram hypodermically, dur- 
ing labor, and found that it stimulated the pains when they were 
weak. Jager obtained similar results, if adequate doses were given 
(8 mg. injected), but noted unpleasant side effects, flushing, erythema, 
and headache. Kehrer (1 to 2 mg. injected) did not confirm the find- 
ing of uterine stimulation, recording the contractions graphically by 
means of a balloon in the uterine cavity connected to a manometer, 
but saw even more marked symptoms, including respiratory disturb- 
ances and clonic spasms. 

More frequently than either of the amines alone, there was used a 
mixture of the two, usually containing 0.000,125 gm. histamine and 
0.0065 gm. tyramine.®^ Inasmuch as it has been shown that the 
strength of histamine is some five to fifteen hundred times greater on 
the isolated utei'us than that of tyramine,®® the probabilities are that 
in this preparation in which the amount of tyramine is only fifty 
times that of the histamine, the activity is almost wholly due to the 
histamine. Jager gave this preparation to 250 patients for the pre- 
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vention of postpartum liemorrliage, -with eight failures. He lists 150 
additional cases from the literature, Avitli ten failures. It was also 
used to prevent hemorrhage folloAving spontaneous or instrumental 
abortion. Kosminski-^ and Jiiger also found it of some Amlue in the 
treatment of bleeding from gynecologic causes, as from myomas of 
the uterus. The drug Avas ahvays administered by subcutaneous or 
intramuscular injection, a Avarning being given against its intraA^enous 
administration. Rubsamen, ^Yasick3’^, Hoffmann,-^ liOAveA'er, found the 
action too fleeting to be of A'alue. 

A consideration, aside from the negathm clinical results, making 
one disinclined to ascribe to histamine or tyramine anj”- important 
share in the action of ergot, is the evidence from a number of sources 
that these amines are not acthm AA'hen taken by mouth, AAdiereas ergot 
Avill produce its effects irrespeethm of the route of administration. 

While the literature of the use of ergotoxine is very limited {vide 
supra), since the isolation of ergotamine in 1922 a large number of 
papers have appeared dealing Avith its use, chieflj’- to prevent or con- 
trol postpartum hemorrhage from atonic uteri. Other indications 
are retained lochia, delayed involution, prcA'^ention of bleeding in cesa- 
rean section, treatment of bleeding from abortion, either spontaneous 
or folloAving instrumental emptying of the uterus. In the treatment^ 
of incomplete abortion AAuth retention of placental rests, only Turold 
reports good results. In general all authors speak strongly against 
its use during labor, as a number of eases of tetanic contraction of the 
uterus, Avith asphyxia of the child, have occurred following this use. 
Sehuitzer"''’ speaks especially strongly against this practice, CA’^en Avith 
the use of small doses, and holds that the manufacturer .should indi- 
cate on the container that it is not to be used in this Avay. Kopischkc' 
and Turold'-'' failed to induce abortion Avith ergotamine. Hellmanir® 
found that ergotamine facilitated curettage by rendering the uterus 
firm. Although WetterAvald-^ gaA-e single doses of 0.5 milligram intra- 
A’cnously (with unpleasant symptoms in 30 per cent of his cases), 
practically all Avriters have giA'on it either intramuscularly or sub- 
cutaneously, or during the puerperium or for gynecologic bleeding, 
by mouth. The unj)lensant side efihets are most often seen in gyneco- 
logic practice, during the puerj)eral period, or Avhen giA’en after instru- 
mental abortion. These are rej)orted as occurring in A'arA'ing degree, 
dejxmding in pari on the dose and route of administration, and in 
]iart it is sai<l on the stability of the ner\'ous system of the individual. 
Nausea and Aomiting. persistent headaches, cyanosis, muscle pains, 
mul rarely collapse haA’c been ol>scrved. For some unexplained rea- 


^fuj, Avp.en given postpartum, otlicr .symptoms are rarely noted. 
Kopisehke* advises against its use in amlndatory patients, contining 


it to hospital praetiro-, and in this, Liitzenkirchen'"'^ concurs. The gyu- 


ecologa' use-, are not sf> ele;>r-eul as those following childbirth. It has 
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been recommended for metrorrhagia of various forms, climaeterie, 
from myomas, etc. For this use it has been given orally. Such use 
must be carefully guarded, as Panter®^ has reported a case of produc- 
tion of a tabetic condition after five milligrams in three days, and 
Carreras^- a fatal case of gangrene of the feet after a total of ap- 
proximately four milligrams, orally, through one week. 

Recently Bourne and Burn^*^ in a short series of exiieriments have 
examined the action of histamine, tyramine, and ergotamine intra- 
partum, recording the uterine contractions by means of a balloon in 
the uterine cavity attached to a recording manometer. Tyramine 
(10 mg.) injected produced only a single contraction. Histamine (2 
mg.) produced a powerful but short-lived stimulation, followed ap- 
parently by uterine exhaustion. Ergotamine, however (1 mg. in- 
jected), produced a powei’ful contraction of the uterus, lasting sixteen 
hours. Such an action of course would contraindicate its use during 
labor, but would make it of considerable value to maintain uterine 
contraction after deliveiy of the- placenta. 

Bourne and Burn also carried out another experiment which throws 
some interesting light on the use of ergot preparations during the 
puerperium. Three preparations were administered to a series of nor- 
mal patients during the puerperium. Of these one was an ergot prepa- 
ration known to be rich in the active alkaloids, one a practically inert 
preparation of ergot and the third a preparation of inert substances 
made up to resemble the other two. Two of these were administered 
to two series of twelve patients each, and the third to a series of eight. 
Observations were made daily as to the height of the uterus above the 
symphysis, and the. color and amount of the lochial discharge. At the 
end of the week it was impossible to tell which patients had received' 
the active -ergot and which either of the other materials. Such results 
make one suspicious of all claims made for the value of any type of 
ergot preparation during the puerperium, but of course have no bear- 
ing. on the action postpartum. 

The literature on the use of ergotamine has been discussed in detail, 
because here for the first time is a substance which seems to have all 
of the effects which are usually held to be characteristic of ergot. On 
the other hand the evidence for tlie value of tyramine and ergotoxine 
in obstetrics or gynecology is lacking, and that for histamine is ques- 
tionable. Whether or not these four substances represent the entire 
aetivit 3 ^ of ergot is not ^mt established. Halphen®^ believes that they 
do not. At any rate, of the substances thus far isolated, ergotamine 
seems to have had the most extensive clinical trial, and apparently 
will do all that ergot will do. 

If this be eoi-reet, then it becomes pertinent to reexamine the prepa- 
rations of ergot which are available to the phj-sician. The pharma- 
cologist and chemist seem to be in agreement as to the active constitq- 
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ents of ergot, and siicli clinical results as are available offer 
corroboration of their view. Then it should be made certain that 
preparations containing the active materials are available, and only 
sucb preparations should be used in the practice of medicine. 

In order to throw some light on the relative strength of the ergot 
preparations now available, a number have been assayed by two bio- 
logic methods, no chemical method being available. The U. S. P. X. 
requires that the official fluid extract shall possess the same activity 
as an equal amount of the standard fluid extract furnished by the 
Bureau of Chemistry of the U. S. Department of Agrieultui'e, when 
tested by the cock ’s-comb method. 


This method in brief consists in determining the amount of the fluid extract 
being assayed necessary to produce the same degree of bluing of the comb of 
susceptible uiiite Leghorn cocks as is produced by a standard dose of the standard 
fluid extract. Details of the method are given in the U. S. P. X. and in the pjipers 
of Edmunds and Hale, Gittinger and Munch, and others. This method measures 
the alkaloids present. It may seem a legitimate question from the clinical stand- 
point to. ask how far such a test actually can measure the therapeutic efficiency of 
a drug in action upon the human uterus. This, of course, it does not do, but does 
measure as well as any available method (with the possible exception of the other 
used in this study) the concentration or amount of the substances to which the 
therapeutic action is believed to be due. The evidence on this point is clear, for the 
amines do not produce the characteristic effects on roosters, 3^! wdiile the alkaloids 
not only have this effect but will, if given m large or repeated doses, bring about 
gangrene of the comb and wattles.^. iL 12 Gangrene may also be produced in the 
tail of the white rates and in one case has been seen in the human extremities, 
similar to that occurring in chronic ergot poisoning.32 

The U. S. P. X. method and another recently described have been used in making 
the ass.ay.*!, tho results of which arc noted below. The second method is that of 
Broom and Clark , 12 wliich also measures the alkaloidal content of ergot. Thie 
method .as slightly modified consists in suspending two similar strips of the utorus 
of a parous, but not pregnant, rabbit in Binger’s solution in two similar chambers, 
under similar conditions of temperature and oxygen supply. . The amount of 
epinephrine neccs.sary to produce a good contraction of each strip is noted, and then 
the amount of the ergot preparations being compared necessary to produce the same 
degree of paral 3 -sis in the two strips to subsequent similar applications of 
epinephrine, is determined. This maj- require the use of several pairs of strips, 
hut with reasonable familiarity with the technic the method yields fairlj' accurate 
compar)scin.<i, possibh- more .accurate, e.spcciallj' in the case of weak preparations, 
tlian that of the U. S. P. X. 


1 here are .a number of other assrn- methods, two of which arc extensively’ u.scd 
sn this country, but neither of tvlnch have .su/ficient in their favor to justify their 
n«e. One consists in determining tlie stimul.ant actirnty of the prcpar.ation on the 
isosatoil uterus of the virgin guinea pig. Tliere arc a number of sulrstanccs present 
in gr.hnic.al preparations, histamine, tyraminc, pota.s.sium chloride, acetyl-cholin, as 
r.K the alkaloids, all of v.hicli will stimulate the isolated utcru.s, but of these, 
i.i'-tarr.inc is the most active, so Hint .ctich a test measures chiefly the lii.stnniine 
1 ^; atr-it. A ‘f. -ond no thud consists in defortnitiing the amount of ergot preparation 
n' T< fia.-y to protso-'c ri .Ktandard ri«e in blood prc'-viire. Thi.s again ineasiire.s th** 
;to ti-tie-r. all tho ir.atorinl'i prr-^ont, some of which are pressor, while otherr’, 
arMTo', ar* marki diy dopr.-^«or. TIuto is no v.ay of evaluating accurately the 
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part played by any one of the constituents under such circumstances. Yet prior 
to the appearance of the H. S. P. X. apparentlj' about half the men making ergot 
assays in this country u-ere using this method. 

In the present paper, using the eock's-comb method. of the U. S. P. X. 
and the epinephrine reversal method of Broom and Clark, four tj^pes 
of preparations have been assayed. Prom different specimens of 
crude ergot different fluid extracts have been made in the laboratory 
by the U. S. P. X. method. These have been preserved in 10 e.c. am- 
pules in the refrigerator and were from twelve to eighteen months old 
at the time of assay. A second group consists of U. S. P. fluid ex- 
tracts purchased on the open market, some in original containers, 
others as dispensed from the stocks of the local retail druggists. A 
third group consists of a number of ampule preparations for adminis- 
tration by injection. These were all products of reputable manufac- 
turers, and in several cases made b}’" the same firms as the fluid 
extracts. Finally one specimen of the extract “Ei'gotine Bonjean” 
was examined, though there was no reason to suppose that any alka- 
loids would be present in it. ■ Judging by the demands for this mate- 
rial on the retail druggist it is not in very extensive use at present, 
and only one specimen was assayed. 

Prom examination of the table it will be seen that the fluid extracts, 
both those made in the laboratory and those purchased from the 


Table I. Sho'wing the Comparative Strengths op a Number of Ergot 
Preparations, Assayed by Two IMethods 


group 

NO. 

TYPE OF PREPARATION 

ASSAY 

U. S. P. X. 

METHOD 

BROOM- CLARK 

A. 

1 

Standard fluid extract 


100% 

B. 

2 

Laboratory fluid extract 

200 

190 


3 

Laboratory fluid extract 

150 

175-200 


4 

Laboratory fluid extract 

■ 100 

100 

C. 

0 

Commercial fluid extract 

Below 25 

5-10 


6 

Commercial fluid extract 

100 

100 


7 

Commercial fluid extract 

100 

100 

B. 

8 

Ampoule preparations 

Below 25 

Below 6 


9 

Ampoule preparations 

Below 12 

Below 2 


10 

Ampoule preparations 

— 

Below 2 


11 

Ampoule preparations 

Below 10 

Below 3 

B. 

12 

Ergotine Bonjean 

Below 25 

Below 1 


Group A. The standard sent out hy the U. S. Bureau of Chemistry. B. Fluid 
extracts made from crude ergot in the laboratory. C. Commercial fluid extracts. 
D. Commercial preparations, in sterile ampoules, for injection. E. Ergotine Bon- 
jean, a solid extract. 

retail druggist were up to or above the standard set by the U. S. P. 
Only one fluid extract was not of the required strength, and that 
though made by a reputable manufacturer, had been open on the 
shelves of the pharmacy for at least six months. Of the hypodermic 
preparations none possess any important degree of activity by either 
method. This finding is very important. It seemed to be the opinion 
of the retail pharmacist that the ampules are more extensively used 
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than the official preparations, and yet thej" seem to he almost wholly 
devoid of activitjL A ^YOrd with respect to the method of reporting 
the values in the table should he added. An average susceptible cock 
reacts with the right degree of bluing of the comb to a dose of 0.5 c.c. 
of the fluid extract per kilogram. If such a cock received 2.0 c.c. per 
kilogram of the preparation being assayed, and still did not react, no 
further injections were made in other cocks and the strength was re- 
ported merely as less than 25 per cent, although actually there may 
have been iio active material present. From this it follows that there 
is no discrepancy between a value i-eported as “below 25 per cent” 
in the table of values bj' the U. S. P. method and “below 5 per cent” 
in the values b.y the other method. The proper interpretation is that 
the actual value in each case lies somewhere between zero and the 
percentage given. When actual values are reported (not preceded 
in the table by “below”), the}’’ are in good agreement. 

The conclusions to be drawn from the examination of these prepa- 
rations seem fairlj" obvious to us. klueh of the dissatisfaction with 
the results from ergot administration has its explanation in the use of 
preparations which do not contain the active substances. The method 
of correction lies in the use of either the U. S. P. official preparation 
propex'ly made and assayed by re.sponsible manufacturers, or prepa- 
rations of the alkaloids or known to contain them. It is not so easy 
to under.stand why the hypodermic preparations are so extensively 
used, in view of their apparent inactivity. Perhaps one reason is that 
there are often administei'ed with the ergot, hypodermic preparations of 
pituitary, which as has been shown elsewhere, are both active and 
stable. If the action of ergot is desired, preparations should be used 
which have been shown by the proper type of assay to be active. 

It should be stated here that we have felt that nothing would he 
gained by identifying the difi!erent preparations assayed. Where a 
standard exists, the manufacturers seem to have made a serious effort 
to comply with it, marketing sati.sfaetory preparations, and the physi- 
cian can best jxrotect his ])atient and himself by using such standard- 
ized official preparations. 


SUMMARY 

1. Tin* active substances in ergot or its preparations arc histamine, 
tyrnmine, ergotoxine. and ergotaniine. 

2. Ail of tlicse substances will stimulate the isolated uterus, but 
Ibi'Tc is no satisfactory clinical evidence for the value of tyramine or 
ergotoxine in obstetrics or gynecology; the evidence for histamine is 
sonscwbnt questionable; adequate clinical as well as expcrinnmtal evi- 
d< !:et‘ exists to justify the conclusion that the alkaloid ergotamiuc i.s 
t'ne nuist iusportant const ituent of ergot, and tlie one whose jiresence 
in vrcfU. prcffaratinns should be insured. 
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3. An examination of a number of the ergot preparations available 
in tbe market reveals that only the U. S. P. fluid extracts contain im- 
portant amounts of tbe active alkaloids. 

4. Only tbe official fluid extract or preparations definitely shown 
by proper methods of assay to contain tbe alkaloids of ergot should 
be used in medicine. 

Acknowledg-mcnt. — ^We desire to acknowledge the generous and unconditional sup- 
port of The Upjohn Company, of Kalamazoo, Michigan, which has made possible a 
study of ergot of which this report forms only a part. 
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THE EELATION OP GALL BLADDER DISEASE TO PREGNANCY* 

With Special Relation to the Factor op Hypercholesterolemia 

By L. K. Ferguson, A.B., M.D., and J. T. Priestley, A.B., M,D., 

Philadelphia, Pa. 

(From Surgical Bivision-C-, University Hospital and the Lahoratory of Biochemistry, 

Philadelphia General Hospital) 

T he relative frequency of gall bladder disease, and of cbolelitliiasis 
naturally demands some tliouglit as to its cause and prevention. 
It bolds a jilace with tbe more serious of abdominal diseases, and 
operations for tbe relief of gallstones are ahva 3 'S attended witb consid- 
erable apprebension on tbe part of tbe surgeon, especially when there 
is an associated jaundice. 

Tbe most frequent cause of sjunptoms in all gall bladder disease is 
gallstones, and a studj' of tbeir cause and prevention entails a study 
of tbe patbogenesis of gallstone formation. Tbe following tboughts 
are in relation to that study. 

In reviewing any series of eases of cbolelitliiasis one is impressed 
witb the high occurrence of tbe disease in females. In a recent series 
of 136 operated cases, ^ 82 per cent of them were females. Tbe figures 
given in tbe literature generall}’’ range from 70 per cent to 80 per cent. 
This bigb incidence of tbe disease leads to tbe question as to wbat dis* 
tinctl.v female function would predispose to gallstone formation. Preg- 
nanc.v and tbe menstrual cjmle suggest tbemselves as tbe most promi- 
nent female characteristics, and these functions must be studied Avith 
tbe idea of finding a condition Avbicb could predispose to tbe formation 
of gallstones, and yet could be pai*alleled in tbe male, because chole- 
lithiasis is found in that sex. 

Tbe relation of pregnancj’’ to gall bladder disease ivas first noted 
liA' Hnchard in 1882. Since that time man}’' Avriters baA’e confirmed his 
observation. Osier stated that 90 per cent of Avomen Avith gallstones 
liaA'c borne children, and Majm^ Avrites that “90 per cent of married 
Avomen avIio haA'c borne children have gallstones, and 90 per cent of 
the.se Avoraen identifj' the beginning of .SAmiploms AAuth some 2 iarticnlar 
pregnancy. ’ ’ 

In a recent series of 112 female patients Avith gall bladder disease, 
95, or 84. S per cent, had borne children. Of this group 20 iiatients 
definitely dated their first attack as occurring during or Avithin the 
few months folloAving pregnancy. SeA’cn patients under thiidy years 
of age Averc married, and in each ca.se their attacks of gallstone colic 
pn’ceded or folloAved their finst dcliA'ciw. 
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If, Isnv/rvrr. v.'>' inijssiri* ns to |]o> incid-Mic*.* of fruU bladder iliscasc in 
a. 05, pr*‘;fi!iuu'y e;js<’s> %vt* a.rr snrpris*‘d tu find flie bitnis's ri-la- 

tiv^ly low. in .n ”ri*np of -iott }ire|.rnaju'y oa'^cs recorded iii tin* ISfat'o-- 
nsfy ('Isnie at tlo* I •niVt'r.-'jty Hospital. Iliere wr-re Itl tatses wlu^ sbowial 
!-}'mr>t»nns id d.-Xstd'e uidi hladdor distsas-,-. an iindd'-iUM* rd only -I per 
Six ntht-r patients bad Imd nail blndd<-r o]n‘rations previously, 
.'dd of '-vlsiob piist.j'itofl pi-fyuntudes. uiaK!!!;: ri'-ally an imddenee of frail 
b'tnd'lrT' isist';i'-«' v<i ,*.o par eout iji -tOd pro'ajiatu’ias. 'i'he aViTuye nire 
of tbsK yronj> v-;.’;s yaars. 

For e(!S!ip:5ri--o!t, \vi> jutbjoeted a tjnt'stiojinadr'- to *221 tnnnarried 
\vo!U*-r,. wlifor .evt-rait:*' ay** vrns Ibi.T years. Iti this yronp we found: 


1 trail bladdt'r op(‘rati“n, 

2 s vritli pnin in n?>pt*r riyiit fjuadra.nt. 

-3 t'asi-s with distcn'iojj .af;**!- no*:ds. ami 

1 i'iise wills eXi^i'S'.iv*' yaseons t'rsielations. 

}• is haril to cvtilnati' tbjs data, btjt it is dosibtfstl whetlwr nion* than 
2 or :> on*'*'s eo\iii.i be elassed as ensas of vholelithiasis. 

The ston.'s foijnd its thf yositnr wonn-n v.la'S'* ir.illstom's wer** r**itsoved 
dtints*y or fo!Io',vint: a piaartsssney, were saisat!. lantnd. soft, single or 
tnnltiple. sttssl <M‘5Stnosi-d tdtnost entirely of eryst-alliso' elsolestersil. The 
pa!) bbmld*'!' !J! ibi-se ease;; was of norntal eolor ritsil textsir** aisd with- 
out adhe.sii.isis, 

Thstse ta-inoved frsint older wonsi'U were birtri'r. faeetted, and jsip- 
jssential, utsd v.'er<* nsitally found in a yall bladd**)- whieh was trrs'.vi.sh- 
pink in ei’bn-. ibi**!:. aisd often ssirrosnsdeil by ds-itse ndlu'sioss.s. 

Tb*‘S<- f.’iet-' ssiypi'st lb<* ]mssibi!i*y that the stoites are fornted early 
iii adult lift', ennsiny discfunfort to the ji.atient only by an oeesisioisal 
teniportiry <>bstrtte.tion ttf the eyslie ilnet. .\s the patis-nt yrows <ild«'r 
the stones ijsere.'ise its .sire and nsinsiier. eastsin<r isiereasinp tratuna (o 
the pall bladtler wall, and invititip inf<‘etion, Ify the titin* the patient 
reaehes tln^ l.-ile thirties, the pall bladder is ;i dense firtn fnnctionless 
orpan. fni! of stone.s, eansittp constant distttrbnnees of dipe.slion with 
frefpient attacks of sbarji jiain. She finally conies to (he .surpeon for 
relief of a disease wliich has really been of ton or fifteen yeaies' 
duration. 

Xow b-t ns turn to a .study of palbstones theinselves. and the. relation 
jns-pnancy bears to their formation. The calculi have been divided 
by Ment’/er^ into two prnnps. aceordinp to their e,oniposition. The 
eholesterin pronjy. which comprisc.s the Invpc ma.iorily of pnllslone.s, 
includes the pure eholc.slerin .stone; the radiate cbole.slerin stone, 
radiatinp eholesterin stones about a nucleus; and the common .stone, 
mo.stly eholesterin with varyinp amounts of bile pipments dcpo.sitcd 
as salt.s of various inetals. 
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The other group is of calcium bilirubin stones, -which contain veiy 
little cholesterin. They are small, black, spicular, multiple, and are 
found very rarely. 

Because cholesterin forms such a large part of the majority of gall- 
stones, Ascholf and Bacmeister^ suggested some derangement of the 
body lipoid metabolism as one of the chief causes of gallstone forma- 
tion. They believed that an increase of cholesterol in the blood causes 
a commensurate increase in cholesterol excretion via the bile. Fasiani'’ 
has demonstrated experimentally that an increase in the cholesterol 
content of the bile follows intravenous injection of cholesterol. 
D ’Amato'’ in feeding experiments found that foods rich in cholesterol 
increased the cholesterol of the bile from 6 to 8 mg. daily, and Stepp' 
fed rats and dogs on a lipoid fi-ee diet for a number of weeks, and 
found the biliaiy cholesterol 10 to 15 per cent lower than the normal 
at necropsy. 

An increase in biliaiy cholesterol combined with stasis and concen- 
tration in the gall bladder are factors, which, according to Ascholl’® 
are sufficient to cause crystallization and precipitation of cholesterin. 
Stasis in the flow of bile is no doubt produced very frequently during 
pregnancy by the pressure of the distended uterus on the upper ab- 
dominal organs. To these factors has been added a fourth; viz., a 
change in the reaction of the bile toward the alkaline side, suggested 
by Licliwitz.® Tliis may well be the part played by bacteria in the bile. 

The primary factor, however, in the formation of most gallstones is 
probably a hypercholesterolemia, with a resultant increase in biliary 
cholesterol. The two commonest conditions in which the blood elioles- 
tcrol may be increased ovei' a long iieriod of time are obesity and 
pregnanej'. 

Clinical and experimental evidence seems to support the view that 
blood lipoids parallel rather closely blood fats, so it is not hard to 
understand the formation of gallstones in patients covered with a 
thick layer of fat. 

Pregnancy is the other common condition in which a long con- 
tinued hyperchnlesterolemia occurs. The increase begins as early as 
the .second or third month and continues until after delivery (Fig. 1)- 

The iinding of tlie increased clioJesterol in the blood has l)rojight 
forth many interesting theories as to its cause. Fluhmann'® has re- 
cently reviewed the subject in a most thorough manner. He presents 
the main theories as follows: 

3. Thosf' dealing with the excretion of bile. .Sonn; ol»server.s” by 
analysis of bile obtained by duodenal tube, have found a decrease in 
biliary eholesferol as preirnaney progressed. This they atlribtited to 

^jamming back of cdiolestero! in the blood by the liver cells, and .so 
at'fotnit'-d for tie- hypereliolesterolemia. 
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2, Tiiose (loalinjr wilii lln; {,dnntls of intiTiuil soeretion. The ovaries 
arc hclicvcd hy Neuman and Jlennan’’' In underfro a functional altera- 
tion duriu" ])rognaney “whic.h leads to an cxcessivi! formation of 
cholesterol.’’ A)i alteration of hlood cholesterol with the onset of 
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menstruation lias been noted by Shisldn/^ and more recently by Olcey 
and Boyden^“ (Fig. 2). 

The thyroid and especially the adrenal have been looked upon as 
the cause of the increased blood cholesterol, because of changes in 
these glands associated 'vvith pregnancy. 

3. Those dealing with the toxemias of pregnancy. Several cases of 
high blood cholesterol during eclampsia have been reported, but 
Siemens and Curtis^® have shown that many cases of normal preg- 
nancy have cholesterol values still higher. 

4. Those dealing with lactation. Many writers look upon the in- 
creased blood cholesterol as a preparation for lactation. (Siemens 
and Stander.^') They believe that the milk fats are synthesized from 
blood fats and lipoids, and Neuman and Herman^^ point out that the 



lipoidemia persisted for a longer time after delivery in those women 
who did not nurse their babies. 

5. Those dealing with fetal metabolism. The question of the rela- 
tionship of the fetus to the hypercholesterolemia of the mother })a.s not 
been settled. It seems, however, that the fetus has little to do with 
this constant change in the blood of the mother. 

Whatever the cause of the increase in blood cholesterol, the fact 
remains that the increase exists. A .study of this hypercholesterolemia 
was made on 34 pregnant women with the idea in mind of gaining 
some knowledge that might he useful in the prophylactic treatment 
of gallstones. 

.tfrf/ici'?.— Blornl ivtc? collected from tlie patients at term; on the tccoml, Fevetitli 
.ami twelfth Javs after delivery; and at monthly intervals after flelivery. 
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TIjo high vnluos fonnd in ojiscs of twin prognnncy nnty liave xonic 
‘'igsiiUcsmco, hni sojiso of tJsf on.sos of sissgh' jsrs'gisiincy jijsprojichod or 
.surpn.ssed the lowoi* tigures^. 

The elioJeslerol vsilue does not fsiU istnncdisitoly sifter delivery to 
tlie norninl level, hnt rein.nins high for Koine. time. In several there 
was tt.'inporary increase after delivery (Fig. -J). 

We. have been able to follow eleven of the.se jiatioiit.s for a year and 
a half after tlelivery. Of the.se, eight patients (numbers 4, G, 11, IG, 
11), 20, and 27) have no symptoms. Three (numbers 8, 1-1, and 2G) 
have had upper right abdominal pain and distention and belching 
after eating. None have had typical acute attacks of gallstone colie. 

CONCIiUSIONS 

.Since gall bladder disease oecur.s so fretiuently in females, and 
since the oecurreneo of the disease seems to hear a definite relation- 
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xliip to }n'»'‘it!inni’v, it \v<n}ici s<>i>jn thnt tin* ]n*a])hylnc*tic Irontment 
v.’oujtl fill! lar;?»‘5y in tin’ iunuis nf tin- ojxic'rii’ijin. 

('.’ilruli. v.lu'’!: .nrc nroluihly ?h»‘ (-hinf r;nis(! of tJu* symptoms ,'iml 
|?;i i)io!o;.'y in tins iliso;)*..*, ar»' i’om)»osc() lartroly of «’ho]t‘Stcro] in jiiost 
V'ASi's. rim <-holr-Nt4<r:il is nlitnin*-ii fvom limt ojcorottMl in {ho hiU» ami 
hihary ('h<il«*s!<'rol xarscs with tlif i'lioh‘s 5 <’!';>.} in iho hluoil. Dnvini; 
jn'cynatn-y {!i.'r«- i> u timitiitt- hypfrrhoh'storoh'mia. wiut'li in ail prob- 
jibility pr<’'.l!spo>.'s to ;iio formasion of oallstom's. and tnay ho the 
rofn-ott for 'ho jo-iaf jr.nshjp b.-twocn o.iii blarbii'i* disfaso anri prcfr- 
isatu'V. rro]>hyl;.o;i,> {j-oatini'nt may w*')! bo dirt'i,>i<‘d lov/anl koopitnr 
tin* blood ohnb Ntofol a? tho !o\vi-s; j»ossihb‘ b-vid at this time. The 
oho!rst,o‘ol of the blood is d*'pr!idon{ in a larirc measure tipon the 
diet, heiioe rme niethod of areojnpHshiu” tliis jiurpose wottld be to 
rednee the imrestion. of i'bob<.'.ten'<}-beariinr for>ds. Snob foods as fat. 
<'£.'i.r vfdlc, fried foods, swretbrfads. liver, Icithiey. pork, oily fish, butter 
and <'her-si,‘ iniyht well be oniitJed frinn the diet, or ttsed in extreme 
moderation. 

The early fltafrnosis .and surnleal treatment of (iiose ease.s of (dio- 
ItdithiasiH whieh, show sysupt^nns durituA or ftdlnwin': a pregnancy 
v,d!l preViUil the pjate-fess of tiie dis('as>‘. trive to the sm'froon n jmtiejit 
udiO is /) p'ood operative rislc, and often allow the pre.servation of n 
normal frail bl.adder. 

We v.dsh to express ottr thanlts j<i Dr. .1. ('. Hirst, IT, of the Mnlertiity 
Dejiartnu-nt of the rtiivej>ify Ilosidtal .'jud to Dr. W. (}. JCnrr. of flnr 
Laboratory of Uioeliemistry of the I’hiladelphi.a (ieneral Hospital, for 
their interest, and Indp iti the ju-eparation of this pti]ier. 
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THE ETIOLOGIC SIGNIFICANCE OF LOWERED BLOOD- 

SUGAR vaijUES in vomiting of pregnancy^ 

By Paul Titus, ]\I.D., and Paul Dodds, M.D., Pittsburgh, Pa. 

(From ilic Department of Obstetrics and Gynecology, St. Margaret Memorial 

Hospital) 

T he tlieory that a deficiencj’- in carhoh3^drate reserves is responsible 
for the development of nansea and vomiting during pregnanej*' has 
a well-defined plij^siologic basis. This does not need to be repeated here, 
however, because it has become familiar from having been outlined 
several times pre%uousljL That it is not merely an unsubstantiated 
theory is demonstrated by the fact that high carbohydrate feedings and 
intravenous injections of glucose (dextrose) have proved so iiromptly 
and consistentlj’’ beneficial in the relief of hjTJcremesis. 

The findings recently published in a preliminary report b}’’ our 
groups which show that eclampsia is characterized by "wide fluctuations 
in blood-sugar values and that the convulsions follow periods of what 
we have termed "relative lij’-pogU'cemia,” have advanced definite evi- 
dence of what has long been reasonablj’- assumed, namelj’-, a relationship 
between a disturbance in carbohj’^drate metabolism and eclampsia. 

We AWish now to present evidence which we believe establishes a similar 
relationship between hj'peremesis gravidarum and a metabolic deficiency 
in carbohydrates. If acceded this would likewise argue a basic cliologic 
relationship between the various toxic manifestations of both early and 
laic pregnane}’. 

BLOOD-SUGAR STUDIES IN HYPEREMESIS 

Tlie evudence on Avhich we base this present woi’k is taken from a study 
of the initial blood-sugar values in patients entering our service with 
hypcreme.sis gravidarum (Folin-Wu technic). 

For some time past the rule has been established in our clinic that 
a blood-sugar reading must be made on each such patient admitted be- 
fore our usual active treatment may be iustituted. Excepting in a 
few in.stance.s this s])ecimen was taken at eiglit o’clock or .shortly after 
on the moniing following the i)atient's admission, for reasons that will 
lie dc.scribed. 

In order to make conditions under which the initial blood sugar was 
determined in eacli of the.so cases as ncarh* alike as possible, namol.v a 
period of over-night fast folloAved by a morning reading, we have ar- 
ranged certain routine proccdure.s. 

•Thtw Ktts'lj* I* (>t ft of Invo.iUrntlon!! In tho FubJ^'cl of pr(-!;nn.nc>' 

h-ifu: eoniliii-t'a unai-r tho {irovi^ionK of tlio John C. Oliver 

5.T' n',r,r{?\! lU-oimroh Kinni'lntton rroenUy ••?tftb!l>ih<'!t .-it th" Lftboratory of St. M-or* 
M'otori.'il 
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TITI'n AN'n jHnnr:: 


ihr rli’i* in our routino iriuifru! tjarc of surh ])aticuts is 1o 

I's'abiish a jM'riou t>i rojuplrjo f;isi si> Jar us the udin’mist ration of food, 
dri’.d;, or jut dii'itu' hy juoutl*, is oou<a-nuHl. This is contiiuiod for four 
to six hours, allrr whioli it 5s nrratuu’d tt> havo u period of about eight 
!)juns during %rhieh '!u' paticul is givou j>y iimutii tiolhing more than 
one.hi.’dj to one ouuer of wnXi'Y fvery fifteen minutes even jiwtkening 
hef loV this if tiei'es-.'!!rv\ 


far as po'-uSde v.e isave .nrrange,! to have fh<'se p.-itieitis admitted 
*e» tjie li(ispi!al it! tlse hii<' aftermion of early evt’iiing so that llu; fii'st 
perjo 1 eostldi esnitiuue Until juiihu'tl’.t , t!n‘ seeond from midnight to eight 
itt t);e nsornsu!*, .aflej' nhieh Slse djei4<!ir in-atmejit of tiie “si-eond twonty- 
ftiur liours*' rould begin. 

Forjinrly 've adtiunistiUed glneose (luitc pr<tmj»tly by vein or by 
btnvcl, aerordim.: to tiie seriousisess tu" the patient eondilion. Latterly, 
lio'Aevi'r. We have refrained fr«nn <loinu this until these studies eould be 


*'o:n]'b ted, exeejuing of eourse iti thttse few iustauees where, the ]mtient 
was in #lesperate eoijdi'jon aud re<piired inunediatc iiitravenous injec- 
tioti of gltscos.', Lurinir this prelijiiin:»ry fastiuix perioti the ju'oetocly.sis 
beguJi sooii af!< r ndjiiissioii .as a rotitine nieasure is merely lap water 
instead of glueose a.s formerly. 

tUir ehi< f re;4Sou. iu faet, for presenting sueh ii .small .serio.s of caso.s 
as that of this pre.sejit. report, is that we wish to I'cttirn to our jirevioti.s 
l>l;)5i of prompt iidminisinitiou of ghiei^se as nsiuired and indicated 
rather titan to inivi- this <Ielay whieb has been neee.ssary to our studies. 

Probably it would liave betui equally stiital.de to take a siiccimcn im- 
mediately on ndmission beeause juitients with bypiTctno.sis of a degree 
.sunieient to warrant Iboir entering the hospital for treatmenl arc 
virtually fa.stu!g when admitted. However, some of them shortly be- 
fore admi.s.sion might Imve taken and retained enongh nourishment to 
alter tbi-ir blood .sugar front that of a fasting value .so it wn.s decided 
thus to elimiuate this oeeasionnl source of error. Tlio.se patients wlto 
were .so .seriously ill as to rofiuire active treatment, were obviously in a 
fa.sting .state, and their sjtecimens were taken at once so lliat the urgently 
needed ghieo.se injections could he hegun immediately. 

It may be stated, tbt’vefore, tltnt the blood-sugar values in this scries 
of bypereme.sis etises were determined under simibir circumstances and 
standard eondif ion.s. 


ANAI.YSI.S or SKlinCS 


I'^orly eases were studied as has been described. In grouping them 
according to the severity of the condition, we have adhered to the 
original class! Heal ion of Titus which was .similar to but somcw'luit more 
rigid in it.s first grou]) than that of Harding, namely, "Idild” or Group 
7 , “Itloderalely .severe” or Grou]) II, and "Severe” or Group III. 
Among tliese ease,s under considcrsition there are none that even border 
on Group I since it i.s ob%nou.s that a woman who is only mildly ill with 
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nausea and vomiting will not be sent to the hospital for treatment. 
Group I patients are treated at home by dietetic instructions. 

Of the forty patients thirty-two fall into Group II and eight into 
Group III. 


Table I. Initial Blood-Sugar Values in Hyperemesis Cases (40) 


BLOOD SUGAR 

MG. 100 C.C. 

BELOW so 

80 TO 100 
INCL. 

above 100 

TOTAL 

Group II 

IS 

11 

3 

32 

Group ni 

7 

1 

0 

8 

All cases 

25 

12 

3 

40 


It will be seen from Table I that by far the greater number show 
blood-sugar values below normal or average if 80 to 100 mg. is to be 
considered as an average nondiabetic value. 

No attempt has been made to establish percentage values because of 
the small group of cases being presented, but the preponderance of 
numbers below average values is striking. In fact only one of the cases 
in Group III is above eighty, tliis patient showing 94 mg. per 100 c.c, 
of blood. 


Table II. Anaiwsis of Cases (12) Showing Normal Values 
(80 to 100 rag. sugar per 100 c.c. blood) 


80-84 

85-89 

90-94 

95-100 

TOTAL 

S 

2 

1 

1 

12 


Even in the cases sliowing normal or average levels of blood sugar, 
the tendency as seen in Table II is toward tlic lower rather than the 
upper limits of average range. 


Tabij: III. Analysis of Cases (25) Showing Values BEi/nv 80 mg. 


BLOOD SUGAR 

-MO. 100 C.C. 

20-29 

;;o-39 

40-49 

50-59 

C0-C9 

70-79 

TOTAL 

Group 31 

0 

0 

1 

1 

7 

10 

18 

Group III 

1 

0 

1 

1 

1 

3 

7 


Purtlier elaboration of Table III .should be made by stating that 
the six lowc.st readings obtained were as follows: 28 mg. (Group HI); 
42 mg. (Group III): 42.1 mg, (Group II); b3 mg. (Group HI); 53 
mg. (Group II); and G4 mg. (Group HI). It is thus npiiarent that 
the lowest value.s iverc .seen most often in iho sickest palient.S’, 

That one patient, even though exlremeh' ill could .show such a low 
reading as 28 mu. without hypoglycemic convulsions might at first seem 
to be unlikely and to indicate some error even though the reading was 
earefully eiiecked, until an opinion of ^Haclcod' is recalled. He .statc.s 
in efuct that the level at wliich hypoglyeeinic symptoms follow insulin 
administration may depend not so imK:h on any absolute level of blood 
sugar as it dues on the rajndity with which that level is reached. 
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To rs-tnrtt t<> tho hyjier<*in( si,K eass s, it is einndly )>ossible for a glycogen 
dcjdi'tion to no on in Sticli .a caS'- eveti to this low level of 2S tng. with- 
out 5 >rodu«.'ing the f.atniliar hyjioolyecinii' syinjitoins (twitching and con- 
vulsions'! beeanse this has lie'-n sueh a slow ]»roeess. Day.s and weeks 
b.'ivi; beetii eonsnined in brinitinir tiu* {latient to her pn’sent .state, and 
in Ibe meantime her nervonsness atid tremor are llie. only hypoglyo.omic 
symjitom.s. It is not tmnasonnble t<» think that (he neurotic symptoms 
sliown so fn-fpimitly in hyjmremesis may he a restilt of its aeeompanying 
hypoglycemia, rather than a ionise of the vomiting as has heen so com- 
monly assumed. 

This .same degree of glycogen depb'tion (to a blood sugar of 28 mg.) 
would inevitably have caused convulsions had (he process hcen more 
fulminating in its jirogress, as it always is in cc.lamiisia or following 
insulin overdnsngo. 


uF.LA'riON.siiii’ nra'wiatx yauioi:s toxicosics of fuf.oxaxcv 

It is probable that, herein lies one of the chief differences hetweeu 
the clinical manifestations of liypercmcsis gravidarum and i^rccelampsia 
or eclampsia. Granting the basic underlying ennse of jirognancy toxi- 
coses to be that, which we arc advancing, namely, disturbance in carbo- 
liydratc metabolism on the side of a curhohydrate deficioncy resulting 
chiefly from fetal demands, there arc many influencing factor.s which 
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serve to make the clinical sjTnptoms of toxemia of early pregnancy vary 
greatly from those of late pregnancy. 

In early pregnancy the carhohj'drate deficiency results from a com- 
bination of low carbohj'drate intake on the part of the mother plus the 
extra burden of fetal requirements to which she was unaccustomed, 
tliis latter initiating the trouble. Tliis opinion is constantly affirmed 
by inquiry into the dietetic habits and preferences of patients with 
hyperemesis. Almost invariably they report a preference for protein 
foods and an indifference or even dislike for carbohydrates, especially 
sweets. If this dislike does not exist the jiatient null usually admit 
having stood prolonged guard over her diet in order to reduce her 
weight or to remain thin. 

In late pregnancy the fetal needs arc even greater, and whUe the 
patient’s food intake may be fairly normal for her it is likely to he 
poorly balanced nith proteins predominating. An attack of eclampsia 
is usually initiated by the patient gorging on protein foods or indulg- 
ing in some other dietetic indiscretion. This is therefore an acute con- 
dition, whereas the progress of hyperemesis from bad to Avorse is usu- 
ally more gradual. Dehydration is another factor altering the picture, 
present in hyperemesis but absent in eclampsia. 

Convulsions arc the spectacular feature of toxemia of late pregnancy 
while vomiting is the outstanding characteristic of early pregnancy 
toxemia. Even though these Dvo states arc usually so different clinically 
an ctiologic relationship is nevertheless shomi by the fact that fulminat- 
ing cases of hyperemesis Avhieh are called “acute yelloAV atrophy of the 
liver” will shoAv, since here the progression is swift enough, typical 
“eclamptic” convulsions even though the patient may be no more 
tlian eight or ten weeks pregnant. IMoreovcr the nephritis seen so con- 
stantly in eclampsia is imitated in severe grades of hyperemesis. 


GENERAL 


An attemi)t was made to recall these i)atieuts for blood-sugar read- 
ings six months to a year after their subsequent confinement, but only 
seven responded. No conclusions could be attempted, therefore. 

It is interesting that the patient avIio showed the highest initial blood 
sugar of our hyperemesis scries (175 mg. per 100 c.c. Oroiq) 11) had a 
normal value of 100 mg. tlu'cc months after her baby avos born (slie 
was not lactating at this time). Before her entry to the Hospital .she 
had made an unsuccessful attempt to control her nausea and A’omiting 
by folIoAving directions foi- a high carbohydrate diet at home. It is 
}>ossible that this affcf't(‘d her initial Ica'cI. .She Avas quickly and per- 
manently ivlievod in the hospital beiu" discharged on the. eight fi day 
aft<‘r admission. 


I'or the 
iisgs after 


insrpo.se.s of this paiiicular study further blood-sugar read- 
an injcctioji of glucose, or after its administration hy hoAvel 
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or hr Tuur.th. o.vr truts K-hS, mi ih^t in {iiis rqntH only these initial 
arr heitn,: pr..>cnte(l. 

Ilnh'lsouny nr lunirly reudint’s followiny an intravcmnis injection 
<n wit'n thn nlottiny of n ttlyceinia curve ns Uescribetl ])y our 

ur-.njyi in 1*.‘22‘ :ire nt iin]>!>rtunce. hut not in this comieetion so will not 

|i>"- (sis'Uissi'il lo'j'v. 


nT<";>'>n'v run KMuinv’iony roxTj.-ot, or tj.’kat.uknt 

Ihnt c.’.rcjnl lishoratory <‘on*roi of tlu'se jiaticnts is essotilial is i!- 
Iustr.,*«>l Ity tlic (';■*;(’ r.f a |K!ti>'n{ ten \veelts prt'.nnniil sent to the 
.•5os|>!l;!l oti the natural su]>j.T<.sition that she juesentcd .'in uneoinjjlieatod 
e.’j^e ft! r.d'r.'Uieetl hy|tfr. nn-'iss f»f ?>reuiiancy. .Sije \s-as emaciatcfi nml 
«le;i}ahale<l, voTnitthiy ahao-'t t’outinuous-iy. shnliily janniiieed and in .‘i 
nsuSterine ch, jiriuin v,iih a heavy oihu- of aeetojie ui! her breath. Phys- 
ical esaniin.-itio!! .t-honod rsotinn:' more than a nimaiviti.s. the emaciation 
mentioned, and the i xisn-nee of an early nrean.'incy. 

It w.'.'.e feisturnd ■without fjuestion th.at this was an ordinaty ea.se of 
hyi>eremes!s ttr.-ivitlarum. hut before Luhit!!’: her the tirst intravenou.s iti- 
jeetims of irluctwe s-dution a sfteeimen t>f hloot] was taicctj for hlootl 
sunar atid her ttrijm was cn.'unined. 


Her hlooii snmir w.-is foiuid to he 'Jdh my. jier IdO e.e., .and tlic urine 
no? only eojitrdmd ;i!hju?)in, ;!eetone .and di.'ieetie aeid, ami e.asts, hut 
aiso irave a heavy reae'ioji for the juesejiee of suyai’. 

This w.as !Ui unsfispeeted ease of <liuhe!ic coma. Put for the Itiho- 
ivilory eontrtd tin' patient wonhl hav<' had an intravenous ijijecliou of 
yhseose .volution after whieli sin,' miylh na1?Ji'a!iy have been chissed as 
ji severe iuul evmiln.ally f.-itai ease of tmeout rollalde voiniliuir of prey- 
tinney. 

Det.nils of tri'aiinout liave been outlitied elsewliere .and h.ave no ])bioc 
in this discussion except in i'e.s]>ect to two points cmphn.sized by these 
finditiys. 

The lowered blood-suyiir values in those eases iuditmte ;i depletion 
of ylyeoyen reserves, aTid the reason for the henefit obbiined in such 
(Uises from inti'aveuou.s i?ijeefio?js of hypertonic glucose solution is im- 
mediately app.'irent. As was stated i?) eoiuiectiou witli our eclampsia 
sludit's the iidminisfratiou of insulin without gluco.se for any disease 
witlj .'£ hypoglycemic Irasis i.s obvio??sly dangeiwjs. itForeox'er, to give 
it with the gluco.se is wniwossury hvoimnc of the ability of thi.s patient’s 
pancvcos to inonufuciurn Us oAvn in.snlin in dii-ect responso to the 
.sng.ar inject ioji. 

All of the ))atient.s rejjoi’icd recovered promjitly vindcr the influence 
of approjji'inte li’catment, <a?id no therapeutic ?il)orl,ions were necessary 
in this .serie.s. One patient aborted spontnncou.sly wliilc still in the 
]io.sj)ital. 



96 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


SUMMARY 

1. The carbohydrate deficiencj' tlieory as the chief imderljdug factor 
in tlie causation of pregnancy toxemias has been physiologically reason- 
able; the success of the therapeutic measures founded on this theory 
has been coimncing, but laboratory proof of its correctness has beeir 
lacldng. 

2. Eecent rvork on the fluctuations in blood sugar during eclampsia 
has demonstrated that a disturbance in carbohydrate metabolism is a 
factor in this toxicosis of pregnancy, and that eclamptic convulsions 
are hypoglycemic reactions occurring at the low point of these fluctu- 
ations. 

3. Blood-sugar readings taken under certain standard circumstances 
from patients with hyperemesis gravidanrm indicate that in this con- 
dition low values predominate as a characteristic of this diseased state. 

4. Even among those patients shovnng normal values (80 to 100 
mg.) the tendencj' is toward the lower rather than the uiiper limits of 
the average range. 

5. Such tendencies indicate a glycogen depletion in hyperemesis, 
previously postulated from clinical observation. 

6. The lowest values indicative of the most profound glycogen de- 
pletion of the tissues arc to be seen in the sicke.st patients. 

7. Hypoglycemic levels may be attained in hypei’emesis which if 
compared to similar values obtained more rapidly from insulin over- 
dosage would be expected to cause coinuilsions, but which fail to do so 
because this process of glycogen depiction is a slow one. Fulminating 
cases of hyperemesis, or “acute yellow atrophy of the liver” frequently 
show convulsions early in pregnancy Avhich arc comparable to those of 
eclampsia, late in in-cgnancy. 

8. The probability of an etiologic relationship betAveen toxicoses of 
early and of late pregnancy is strengthened by these observations and 
findings. 

9. The reason for the sucees.sful results from the hitherto empiric 
treatment of hyperemesis by intravenous injections of glucose and other 
administration of carbohydrates is uoaa- apparent. 

30. The use of insulin AA'ithout glucose in hyperemesis is shoAvm by 
these loAv sugar values to be a dangerous procedure. Its use Avith 
glucose has already been questioned. 

33. Careful laboratory control of the blood chemistry of these patients 
Avith particular ro.spect to their blood-sugar A-alues, is essential to tlieir 
treatment. 

Ri:rKiu:.vcns 
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OBJ>i:KVAT10Ni< (IX TUK lUtH'll ICMK’AL (’IIAXOKS IN THE 
1UA»On FOLLDWINE UADIFM TJUCIIAPY'" 

A IvKi’ouT <tr ino Ikkajuati;!) Cask.?; 

Uv Has-.v'-v if M \rnirAV>, M.IA. K.A.C.S., an’u Vikckst P, 
vr/.Oi.A. M.n.. P>IM)OKt.YN'. X. Y. 

' ihr lif <5>'.4 (ihfit fvu-.- ‘,f th< f.uup /.cfdii'? CoUrpr 

j 

iNTHnncrnoN' 


TV {TAX' V jKilsrnts fn'inwint' t'Xjwi'-'ur.' !o nulinm s[it»\v si'vi'ro symptoms 
of ivoPmiii slfkuc’^*', m.'!n'tf<st»<l hr uniisiu ;in<l voinitiiijr. Otlici'S 
show Very ]inU- or n<t discomfort, liuisiiuu-ii as a certain number of 
irradiated patients siiow ;i isaetii.n wiueh is not aoeonntcd for on a 
dethiito h:!K!s, ein nutad observations wer<‘ made on tin- blood and urine 
o: KH) patiejits who n<-re trea-ted with radium on tiie eynoe(dof;ic s(n’vi<‘e 
at tin- Lone Island Poilepe IL'spilal witii the lu)i>e of estahlishinfX some 
hitherto niihnown relationship between the reaction atid (.'hemicnl 
ehanusss in tlu' Idootj. 

Th(‘ react i<ins thdlowitm irra.diation with raditnn or x-ray itnve been 
explaiiuMl in variotis ways, 'i'he move important of these theories may 
be tabnla.ted tinder tin* followlutr headiu'^s; (1) intoxication: (2) 
aeiilos'is; (d) metabolism: (4) inhalation; (5) en/,ymo; and (G) nepb- 
rilie. These avc may we)} review at this ]>oin1. 

1. /nfo.ricrt.'e/!).-'- .'Oitl l’e!ti1'*-rl<'.n :i<ivaiii'ei) ilie Itclief lli.nt roetiljjeti ray.s 

pnxisirc'l n ri'isctien, v.liU’li lli<-y nscrit'i’ to an acute intt'xic.ation. 

Thi'ir exj-hination In-om ‘lett tbe roentgen ravs ilt>;lroyeit tiss\ic which was rich 
5n mir4ff)}ir<it<'i)i, TIjo (Iccoiniifsilici) rriMiii'-la of tliis form of I'rotcin were more 
or Ic'-s toxic am! diiTuailt to cxcrpl'’. Tla*y also a(!<liHl that, tho intoxication was 
imtejjcmlt'nt of tiny allcTjition <if cxcrclint; innvcr of tlio Uidnoy.s. Linscr ami Sick, 
Knt'i'l nml ollmr.*;, Inn'e claiim il tli.at- tlm rocntticn r.'iys nrodiiccd a rocnt};en toxin 
in tin; tilood which jnit;Iit 1«> rcsjmnsihlc for itio protein destruction. 

2. -•frsV/o.'aV.— LaiiKo hdieved timt tlie reaction was a result of an acidosi.s which 
lie linsed on cellnlar degeneration, an inereasml ealalndiHin. l!eca\isc of this tioliof, 
In* einidoyed sodinm bicartionale in tnr^e doses to nvcrconie the consfiitilional 
otTects. The work of Iteni.s, Ahii-h nml Martin .sniiimrU'd this idea, for lliey ob- 
served nti neido.si.M in ra1d)its when sotik* I'ortion of l!ie inlesfinnl canal wn.s jn- 
elnded within tin* irradiated area. Hirsh and retor.son found a disturbance of 
the arid-base e(|uilibrinm as nmnifc.sted inimodiately after treatment by an in- 
cro.‘iS(*d hydro;jen-ion coin'cnlration and sometimes by a sli(tht lowerinp of alkali 
res<*rve. In the blood, Innvever, llie.se relatioii.ships were revi'iscd twenty-four hours 
l.alcr. There was diniinisln'd hydrot'eieion eoticenlraliou and an inereascd ulkuH 
reserve. 

The.se l.'itter resiilt.s are in ace.ordance with those obtained by Hussey in ralibits 
'I'lic latter observer believed tlic mcchnni.sm of increased alkalinity of tho blood to 

‘Road before the Hew York Ob.stctrical Roe.lety, Heconiliev l.T, 10-T. 
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bo the result of a transient acidosis produced. Golden from observations on patients 
treated and on dogs exposed experimentally to roentgen ray found no diminution 
of alkali reserve. 


3. Metaholism . — As regards metabolism studies of persons treated with roentgen 
rays or radium, numerous contributions have been made on the study of leucemic 
patients. Tiie work of Eejunling and Murphy, Means and Aub stands out. Tiiey 
observed that patients suffering from Icuccmia showed an increase in basal metab- 
olism and usually a negative nitrogen balance. The uric acid of the blood was 
usually about normal and the endogenous uric acid elimination was usually in- 
creased. Goodall believed that the roentgen-ray therapy might not have a definite 
effect on leucemia, but it usually caused an increased elimination of nitrogen, uric 
acid, and purin bases. The fall in the leucocyte count did not bear any constant 
relationship to the elimination of nitrogenous substance. Quadrone working with 
rabbits and guinea pigs found a slight increase in phosphoric acid output following 
radiation. Block studied the metabolism of one case radiated for chronic eczema, 
lie found an increase in the output of uric acid, phosphoric acid, and purin bodies. 
Beniamin and Ecuss radiated one dog and they found an increase in nitrogen 
elimination beginning immediately and lasting several days. They found only a 
transient increase in the phosphoric acid. This was confirmed by Lommel who 
conducted similar experiments on young dogs. Linser and Sick studied five patients 
who were being treated — radiated for skin diseases. They showed no radiation 
sickness but their output .showed an increase in urinarj- nitrogen of two or three 
grams, while their uric acid output was even tripled in some cases. 

Hall and Mhipplc found an increase in total nonprotein nitrogen and urea 
nitrogen in the blood of dogs exposed to roentgen rays which usually increased much 
above normal shortly before death. The elimination of urine nitrogen was increased 
on the day following treatment and remained high until death. They further ob- 
.“orved focal areas of necrosis in the lining of the small bowel, which they be- 
lieved might bo responsible for the general intoxication with its vomiting and 
diarrhea, etc. 

Hirsh and Peterson after making a chemical study of the blood of patients 
treated witli roentgen rays concluded that there was no striking or consistent 
.alterations in the urea nitrogen, noni)rofein nitrogOJi, uric acid, or sugar concentra- 
tion of the blood after treatment. Schmitz showed that carcinoma patients with 
severe reaction following roentgen-ray and radium radiation had an increase in 
tiie blood r!on])rotein nitrogen. Ho believes that “radiation sickness” is caused by 
the absorption of autolytic products from the degenerative areas of the tumor 
mass and eonsider.s the reaction to he nonspecific. 


■1. Inhalation. — Pfahlcr, and later M'ill>ert, advanced the theory that the con- 
stitutional symptoms were the re.sult of inhalation of certain gases (ozone) produced 
in the air by the action of the high tension current. 

.">. V.a^inni '. — Ileile believed that llic destruction of white blood cells resulted in 
the reii'fiBC of a gre.at store of intracellular enzymes which then attacked various 
to product* t);e protein destruction noted. Baerman and Linser, Eoscnstein, 
IM'.-dl hr.*. e suggested tiiat roentgen rays migh.t have slimulating action on enzyme 
activity if, getit ra.l and partivulndy in those r.ns:e<; on enzyme.s which produce tissue 
f-utciv*!". Ti'.cre ar»? oV.'t.-rvatioas which indicate that body fi-rments in the living 
ftrv (I'-tursliy infiff aco.J by the ro.'ntgen rays. Ileile observed that a sj.b’cn 
;rr'.’'.*.cd irrin r. radiatid riaittf.l showed more rajsiil iuitolysis than tlie control, 
n.-it'i ar.d Virdpple ’■liovv.'d. thi.-ii th.i- san-,*' tih.'fiomcna orctirred when iatestui.'il mucow! 

va'- eip.-'.-.l to r'" atgen ra}.-*- liichard", in liis czt( n"ive work on the 
r; .'''rgg.n r.rv*. f,;; fcrffcr.*'*. d(TT>or;>.tr;({r<] tlmt a radiritieii r.i’c.'dcr.ab*! 


, ,,, , 

,* .. V f - f 
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t-i! WoWi^w.n-.th v-.-riihitr v.ifh , of nnSitun ini.'UiritionK on on?.ynio 

r.i'.ivj'.v ;;..ovVt<.! s!',;A r.'iAo.mi liimuilntf'ij (he luitolyt.is (if tiilicroiilous tissue 


onrysno ;;fSivj;y, vA.ilc n Jui^r.-r rn.iir.lion inhibittni it. Tliis paint is (li.sputed by 
Kirbtrr J.ii.l t:<ri;u!t- Avl.o junintnin xhut rt.i-istofn rnys bnvo nlisalutely no effect 

Woliif^’rrniO!. 

;ii.CvVt<u si'.ut r.'ufiuni “.’on s!i 
in •tiiio. Nmivi jp d.'n'.i-nsirutiif tbat corclnunKi tiiou; uv.tolysis more rapidly 

u; r tl.i- inthn rua' of t;,<' r;idj;:»! «’!n:!n.‘it)an>t tb.'in daoi; a control not so 

(•. ,?v v.(.rl;<:r, buvi- mp!<‘»i to cr. plain tin’ canstitutiunal oft'erts 
foil.'U .tijr ro='r,;;:«i:-!.'.y j.-idiali.iT) <■» iV.o bn;-!-- of n jnoduction of u nepitritis. 
h-'i.b'.p r.nii ’iiisiiiV-;.;',;.!. V-n d;d;-r!!. iitymnn. Piobu-.m nr.d Ibitsky, Liiiser and 
Jloitrt:, ►l o.sjorn, VtV, ni.tl o;!;. },*,, bo],>j'f> to this .‘^.•Iiool, Xca^ativo fnulin^s 
ri< to tl.o <.f a jn-pb:;!;'* to'd.iv, io.jt tadiatiati iiavo bc.-n ir-portcd by 

Bu’-ciA.e riud f'clitnidt, Kran' i- and If!< pii r. IJali ami Wtiipplr rmd tlicir nssociato.s, 


:in 


rjj.' tijtil Whii-p; 

“ f:!''!!! 52,'' 

on (trips ('.vjioyi'ii to 

revy. 

V. iji!' fi-.t.'i- 1 

n* V I'M-lni’,-'' $!;;t 

! t?i>‘ 

1 - cpinii'iium v.:is mucti more 


!u ^•^;iy jajury 

tS.nn l);r. !;ir 


I'f s-'uul! iuti'stitie ; further 


ee'tlrT.'i'i' Ip''' *, Ilf 

rap' p'.', csi 

, rip'Ui'. 'liy 

OMT con^iib rnbh' periodr. of 


bri'i JO'S tl'-!;i(':v'!rr;t‘b' 

S!-,ns;i!)i-i‘ I'll rr! 

ilil 

nr rn.'liiri'. 


HniUim-ly, sill try5u f<t|ouio I'atiiMits cjiti’r I he Litiitt Ishnul College IIo.s- 
pit.’il ,'tt least forty. citrlsj hous-s jM-ito* to (iju ration. Ihuing this period ti 
eareftil bttjdy of the is made. This includes a t.'umj)le(e Jiistory 

.'Uid jdiy.sieal cNtuninat ion. Mood ])ressure. urine, kidney function, c.k- 
amiuntion of the lilood. sedimenlation time, and any other diagnostic 
j'roeednre.s wlsieh may add to eompicte work-np of the ea.se. 33e.sido.s 
this routine on lim l<Ht I'a.sos whieh eoiitrihtite the data for this jiaiicr, 
a ]sre- inid ]n>sto]!* vative Mood ehemistry wa.s done on all cases n-liero 
radinni nvi.s to he u'-ed. 9'lie hloot] n-as drawn from the median ha.silic 
vein of the arm before hreakfn.st on the morning ])reee(ling rtidiiUion. 
Tile diet of tlie.si* ])atients jirior to radiation w.as the usual hospital soft 
iliet. I'hietly e.'irhohydrate.s. During the treatment and iiostradium 
period, food was allowed as tolerated, starting with llnid.s and selected 
soft diet. Iinnu'diatoly njxm the removal of the. radium or within six 
liour.s after its r('jnoval, another blood sf'ceimen was taken. The urea, 
tirea nitrogen, nrie aeid, erenlinine and .sugar of the blood thus ob- 
tained were determined according to the metliod of Folin and Wn. 
The Co; eomhining power of liie blood pla.sma was determined according 
to the method of Van Sl.vke. A routine Vsa.ssernnmn examination wa.s 
done in the.se case.s, A ])o.st operative radiation urine analysis was also 
inelnded. From the lime of insertion of the radium and for two or 
three days after its removal, these })a1ion1s were carefully watched 
for the ap])earanco of any unusual synpitom and partienlarly for the 
so-called “radium siekno.ss’' (inuisea and vomiting). 

In Tnble.s I to TX, we have attempted to give our resnilts wiUionl 
any uttem])t at description, exeei)t the captions appearing below each 
table, thus eliminating \nineee.s.sary repetition and a saving of much 
valuable time for the reader. 
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Tablb I. Genkuat. Classification op the Cases for Study. Benign 02 Cases 
Maugnakt 37 Cases, and Unclassified 1 Case ’ 
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Table IT. Snows a Grouping of the Cases According to Diagnosis, Carcinoma 
OF CEimx, PiBROiD Uthius, and Endometrial Hyperplasia Comprise 

the Larger Groups 
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Table III. Amount of B.\diation Used: 1200, 1800, 2000, and 3000 .mo. hr. 

Dosage Predominate 
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Table IX. Compaiii.sox of the AranACE PuEnADiuxt and Postuadiuji Blood Urea, 
Urea Nitrogen, Uric Acid, Creatinine, and the Variation. Polloaving 
Treatment There Was an Average Increase of the Blood Urea 
20 Per Cent, Urea Nitrogen 20 Per Cent, Uric Acid 14 
Per Cent, Creatinine 13.3 Per Cent, and 
Alkali Beserat. (Co,) ll.G Per Cent 



UREA 

UREA N. 

URIC ACID 

CREATININE 

ALKALI R. (CO.) 

Before treatment 

33.7 

15.80 

2.G5 

1.15 

43 

After treatment 

40.7 

19.04 

3.02 

1.70 

48 

Y'ariation 

7.0 

3.22 

0.37 

0.20 

5 

Percentage increase 
after radium 

20% 

to 

o 

14% 

13.3% 

11.6% 


From this studj’ avc believe the folloAving deductioiis may he formu- 
lated : 

1. Forlj'-one per cent of our eases shoAAvd a mild reaction Avhich 
might liaA'e been due in part to the preoperative atr'opine and morphine 
and the anestlictic. 

2. Blood urea Avas elevated slightly in both benign and malignant 
conditions folloAving radium irradiation. 

3. No definite relationship could be established belAvcen the increase 
in the blood urea and the reaction. 

4. The COn combining poAver of the blood Avas not affected by irradia- 
tion. 

5. The chemical and laboratory findings did not indicate any evidence 
of renal impairment folloAAing irradiation. 
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' ui pr' :ii!it!):<- : ••v-riiation of {lie Tiornmlly iinp1:ifit<'<i placciit.a 
r.;!h ror’.-. .'ih'ij hci.-.orrha;;.’ otihseii (iic jaitien! ptcjirircrl for c(’.‘trirc:ui yi’ctiov. 
Oj’ i r.-.tion r.re' .»!.'>.•!» i! nt hy ’.'.hich lii!)!' the pntii'jit V Mood prcr-'-siirc was PO/oO. 

Iritra*. erroftp. f-urirre ilxujftr; tii" oj.t nit 

\7r.'}.i'T n,'!-- r>xv;T'‘n ctli'-r !nsC';thi'’d:i ti lovo-r tuidlinc incision w.a.s iruulc. On open- 
StUt ihf' ahdernen a Irirpc nnioiint of free nncloited hlood v.as found, ffitimaled at 
iiro Jo poo c.c. A pn mature child “f nleurt hi iveelm- developnicut was removed hy 
rl.a'sic cejarean s-ertiof), 'J'hc child died n few lioura later. The placenta wna 
rmno’.cd without dini>'uUy and showed no .an-n of sa'panxtion. Careful inspection of 
the uterine wall showed no I rare of intramural lieiuorrhneo and the uterine incii--io)i 
v;m eIos”d in lay'rs with No. 11 plain and ehromic e,ul|iut. After reinovinfr the Iluid 
Mood two or three nrp.aui/.ed blood elot.s were removed from the pelvis and separated 


Twin )o>iy'r cmenfal iitfaehmeiil.i. These elot.s appeared to be mucl! older and were 
considered to bnvc oripinated about the time of n previous iittaek of pain which 
the jmtient later repot tifd Imd occurred five day.s before her present illness. Both 
tubes tiiid ov.aries were norimik A brisk venous hemovrlmue was observed cominp; 
from a tlilnted vein situated nbotit J cm. from the rifrht uterine lioni behind it and 
toward the midline. Tlti.s was easily eontrnlled with a sinple catpuit .suture. ’ No 
other source of licniorrbajfi’ could be seen ami (he abdomen was clo.scd. 

Tlio patient's condition was bettor at the close of the operation than at the bc- 
(Tinninjr, pulso rate .So, sy.stolic blood pre.s.^ure 100, She Imd been pivetv 3/G gr. of 
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morpliine and one ampoule of pituitrin and one of emutin just before the operation. 
The puerperinm was moderately febrile for the first four days. "Wound healing was 
excellent, and she was discharged from the hospital twenty-two days after the opera- 
tion rvith a final diagnosis of intraabdominal hemorrhage from a uterine vein, 31 
weeks’ pregnancy, puerperal endometritis following cesarean section, secondary 
anemia. She was advised to have a cesarean section with any subsequent labor. 

The first case which I found reported in the literature was that of FritscIU in 
1877. This patient was twentj’-cight years of age, para iii. When he first saw 
her, iiain was confined to the abdomen and uterine contractions were present but 
were not very marked. Because of an increase in respiration and pulse rate he 
examined the heart and lungs and found nothing abnormal. There was no fever, 
the cervix was two fingers .dilated, buttocks presenting and a good prognosis was 
given, the patient being left in charge of a midwife. Twelve hours later he received 
word that she had died. ''The midwife reported that she had gone on with weak 
pains, became more pale, failed rapidly and died.” Autopsy was performed by 
Marchand who found a large amount of fluid and coagulated blood in the abdo- 
men. On the left posterior part of the true pelvis where the peritoneum began to 
pass over the uterus there was a small opening. The sides of the uterus were cov- 
ered with very large thin walled veins. A hole in the peritoneum was seen which 
measured 8 mm., the edges were reddened and rough and access was had imme- 
diately into a large vein. The hole in the vein itself measured 4 mm. Examina- 
tion of the edges ndth a lens showed that they appeared to be eroded. Fritsch 
was inclined to believe that this was caused by pressure necrosis by some fetal 
part though he admitted ho came to this conclusion for want of a better e.xplanntion. 

In Fritsch ’s case the hemoi-rhago came from a varicose vein which did not lie 
in the uterine body itself but just outside. It would appear that signs of internal 
hemorrhage might have been detected in time to save the patient’s life had she 
been under the observation of some one alert to this possibility. 

Leopold^ in ItlOI reports a case of rupture of a par.ametrial vessel during labor 
with fatal outcome. This patient had a flat rickety pelvis, was at full term and 
had a difficult dcliverj' by version .and extraction after a contraction ring that de- 
veloped. The child died a few minutes later, the uterus contracted well, there was 
no external bleeding and the placenta c.ame away intact. Careful inspection of 
the birth canal showed no tears as far as could be seen into the cervix. One hour 
later the pulse was noted as small and the patient was quite restless. There was 
no external bleeding. Salt solution was given and there developed a soft tumor in 
the region of the right broad lig.amcnt leading to the suspicion that rupture of 
the uterus had occurred. Internal examination disclosed no x)oint of rupture. IIow- 
over, in the pre.^ence of an undoubted rupture of some blood vessel in the broad 
ligament, the uterus was packed and i)rcssure exerted against the broad ligament. 
The patient failed rapidly, however, and died three hours after delivery. Autopsy 
showed death duo to anemia from hemorrhage of a uterine vein in the right broad 
ligament which had ruptured into the abdominal cavity. Tiiero was a tear 3 cm- 
long in the peritoneum of the right broad ligament but the nnisculnturc of the 
lower uterine segment was entirely undamaged. In this ejise rupture must luive 
Dcearn^d because of violent manipulations during delivery. 

In IbO!, .T. fV. Wilii.'tiiis” reported the case of a wiunun (if thirty-three year? 
defivfwed six lifjufs before lie s.aw her by an easy low foreep.*i ojinration done witli- 
<'Ut aise'-thr-in. She was a prirnipara and there was no hemorrhage but imme- 
diately after labor r-he complained of an infen.«e tearing jinin about the rectum. 
Morjdiine wa“ given and .‘=he reon passed int.) eolle.p'-e. Itiatrnosis of internal 
1;er:;-/rrl;rsge wni- made tind palpation showed that the lovrer abdomen w.as filled tiy 
a ri'Urid and sliKtuiitU tunOfr ti'.aehing to the- utobiliets'-, whii'h ]iroved not to 
!■*- i-Irelder. Th.f- uteru’- wn? w#-’! confrsefed, Mirnie<nnf ing this tumor and there 
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of j!',.' t'Si'inl ilvnint.; ptoiiiuniry with iiittsiatfiosuir.iil Jioinortlisioi'. Byiiiji- 

U'%:riS: i.Msii'-din!*' Sy nft'T inJorimon! r nsid •-ipi'isitiois wus jviTfniinod four hours 
Ir.i»-r. Thi'4 5 's‘n-sst s> ■'"Vcu’d. Tills. iiHv.t-vi-r, was a vosy I'atly (ulnil projinaiicy 
sisid, quito t-oinpasiiii!.- t<> i-nr pix-^'Mit «•<'. nitiuaiuh li" d-'iiioiistrati'J that the 
Sorir usi'i in a lyplca! xariroso viiu, shouiuj; a thiiniiu}: of tlu' tiui'H'iiIaturt' of tin' 
iis'-disi v.'ith o.'.'a-'oiijvi <,f ti;t> lausvuiatUTi' anil oven of tlic olnstic iiiiors. 


T<-i!>''r‘ !S! 31*10 ;t'p'>st<‘d tlso rup'uJ'' of a vi-.'-m-'I in tho riqht hroiul lifiamoiit dur- 
ing t!n< OouTo* of jiuniiiit hi3'"r. A h*. iiiiUoina was foniunl whicli spoutsviieously 

niptuml isiP) tho pcrijosa'iil no. ily with fatal oulnimo. This puliont was forfy- 
oiii* ynir*. old, para viii. A <lis'iiict lixi’il tumor appnirnl at the rifllit of tho uterus 
sviii! a tonsatsvc <iin;;);o-i« v.as mad-' of iiu lulnoxa tumor. Tins occurred after n 
Jioffimj dflivery withi'iit unusual ]<»:• of hlomh t’-mvah'scenee profrres.'^od normally 
tiuti! tv.i'Uty-f'Uir lioiirs sift'-r d.-liv.-ry v.lmn she hmime distencled, complained of 
prsiii in the rifiht loner <imidiant, pul-’ henttue small and rajiid, she began to yawn, 
grew I'lib*, and wm tlien prepased for lupasxitomy, A hirge amount of fluid and 
clotted Jdood v.'fis removed from tlie abdomen and there was found a tear five cm. 
long in the right broad ligiiiuent in u transverse direction through which pro- 
truded St large blood clot. A diagnosis of spontnmsms rujiture of tbc uterus was 
entertained and a total extirjiation of the utenm was attempted. The pulse was 
scarcely pCTcejUible ut the onset of operation and she died before it eould be com- 
jdeted. s\nto])sy was obtained. All the vessels of tlie pelvis were examined and 
showed no varices or aneurysms, Kxnmiimtion of the extirpated uterus and right 
adaexa showed the niusciilafure to be intnet wliie.h excluded tlie diagnosis of rup- 
lun' of tbe uteius. Cause of death was given as rupture, of a varix of the right 
broad ligament. Micmscojiic examinnlion of the vessels was normal. There was 
no manipulation in this case at delivery and the Credd method was not used to 
express the placenta. 

Langesfi in JUKI reported a woman of thirty-two yeans, para ii, .six weelc.s before 
term. Sho felt a sudden .sharp pain in the abdomen as if something tore. This 
occurred after contractions had been noted for fifteen liours. Pains continued but 
grew weaker and several houns later sho fainted, beeamo pnlseloss and was brought 
into th’o clinic by tbe midwife. Petal heart tones were IDO, sho xvas two ftngors 
dilated, membranes intnet nnd the breech presenting. Membranes wore then rup- 
tured and two liters of nmniotic fluid escaped. She became weaker and there 
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developed duluess in the left flank vs’liick lead to an exploratoiy puncture in tliis 
region, obtaining fluid blood. She U'as immediately prepared for laparotomy and 
the hemorrhage rvas found to come from a hole in tlie serosa of the uterus on the 
left posterior side about 1 cm. in diameter. This bleeding rvas controlled and a 
stillborn child was delivered by cesarean section followed by amputation of the 
uterus. She died two hours later. Autopsy showed notliing unusual and serial 
sections of the wall of the uterus were also normal. There were many subpcri- 
toneal vessels some of the walls of which were perhaps a little thinner than normal 
and the rupture occurred in a varicosity which was immediately beneath the serosa. 
Langes believes that such hemorrhage may occur through external violence, hemor- 
rhagic disease, phosphorus poison, etc., but no such explanation could be found in 
his case. 


Langes noted that there is no sudden cessation of uterine contractions as is the 
case with complete rupture of the uterus but rather a gradual diminution of con- 
tractions. In these cases no external bleeding is observed. The differential diag- 
nosis should consider the simultaneous extra- and intrauterine pregnancies and rup- 
ture of some other abdominal blood vessel such as splenic artery or an aneurysm. 
The chief differential diagnosis he considered to be premature separation of the 
nomially implanted placenta. He noted tho following characteristics of the intra- 
abdominal hemorrhage: (1) sudden tearing sensation j (2) continned labor pains; 
(3) external tendernc.ss of the uterus; (4) distention of the abdomen, making 
abdominal palpation of the fetal parts impossible; and (5) increase in anemia, 
lie notes no relationship with nephritis, exophthalmic goiter or other disease. In 
conclusion he recommends exploratory paracentesis as soon as dulness appears in 
the flanks. Commenting on Langes’ case it is interesting to note that this patient 
w.'is under observation aiid could have been operated in ample time to save her life. 
I believe that tho diagnosis should bo made or at least entertained before marked 
dulness appears in the flanks and certainly before the e.xploratory paracentesis 
would give results. At .such a time the chances of recovery- have already been lost. 

Tenconir in 1024 reviewed in great detail serious hemorrhage from ruptured 
vessels of various kinds in connection with pregnancy. He reported a case of a 
thirty-four year old woman at term, a multipara who presented bilateral inguinal 
hernia and large masses of varices of the external genitalia. She was under ob- 
scn’ation in the clinic for several days before labor. She had always suffered 
from difficulty in respiration due to deficient cardiac action and had to sit up in 
bed in order to breathe comfortably. She went into lalxir early in the morning 
and a few hours later v.'as taken with a sudden attack of shortness of breath and 
eollapse, pulse was over 00 and quite weak. No yjain or other symptoms had 
preceded this crisis. Tho abdominal walls were very sensitive but uterine con- 
traetions had uudcrgotio no modification in their rhidhin or strength, and there 
was no bleeding from the vagina. She received supportive treatment with cardiac 
stimulation and rallied somewhat. At that time tho cervix was not open. Toward 
-1 n.Jt. she complained :ig.ain of abdominal pain and beeamo quite agitted. 'Ihe 
pube became more rapid and v.-cak and the abdomen was much more tender to 
prdpatiori. Tite n'.einbraiie-- then ruptured spontanwudy and about three liters of 
Hear amnsotie fluhl escaped with marked improveinent in the jiatient’s eoinfort- 
F*tal I'.ernl toni-* v^ere norjnal. Three I'l'urs later sin; beemne, quite jiallid and 
e.T.r,->n‘'-:hius. Her p’ub<- eould searcely ijf- counted, r<-jiiralinns were very shallow. 

d> r.th fo'dowf d slii'rtly tlw-ieaftcr. jio'-lm.ort'-in cesare:!!) section was doie' 
but the el'.dd v,:;s d-ad. Ant.ip'^y sh.o-.ved orer a liter of fluid blood in the abdo- 
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willi llht.iiil? of thf n(<>r!i '5 
1 ‘v-.-ivf tr-.in ;h>- iiti'ratttrr nnd tnhh'd 

iv. <!f nl id in a! iti'inorrhayo 

<if tin- foh nii' rir!- ry, fiiifi, I'ti'., 

Shword" Hci'.wir.",' < lltiliinird,!-'' Li'Ixirit’rd*' 

tl 5 “ drnw nttt !o fin' of 


onjiillnrii*! and Torn* tijiti v/niiini vidn'* in n n<‘njm't:iinnt wonuin nf twriity-nino 
yrr.r^, Tim jiii-int)' liijn of n onvornr/iis !Uit;ioinn of fho liver. 


I bc'i'ji altlo 1o roixiil a caso of inlnsaluloniinal IionuiiTliagc cniisod 
by inip}w-(‘ of a vein on Iho vail of tho utonis dnrintr the lliirty-first 
vvook of ]n'<*';nain'y with ojH'ralion ami iveovory. Sufli rnsc.s ai'C cx- 
Ireincly ram ami alway.s- eml fatally unless pvoinjh. ojicration is clone. 
None of those found in the literature, have survived except in a few 
iustauec.s wlierc n hemal oma de.veloiuuc: in the hroad liframent called 
attention to the licinori-ha.ee, 

Tlic diaf^riosis of concealed lieinori-liatrc i.s not. dinio.uli to make and 
pi-fibably would bo made tuoro often and more, cjuiekly if the condition 
were not so rare and if tlie physician’s attenlion were not absorbed 
in watching a process which he fully cx\icels to he physiologic. 
I’liy.sicinns tire prone to jiarlc their i)owcr.s of observation when attend- 
ing a confinement. 

The cliief dilTienltie.s in differential diagnosis arc to rnlo out spon- 
taneous rupture of the uterus, though the treatment for both conditions 
■would be operative, and seeoud, to rule out eoncoalccl hemorrhage not 
into the abdomen bnt into tbe uterine cavity caused by .separation of tlic 
normally implanted placenta with liemorrliagic infarction of the uterine 
wall. Concerning tliis latter condition many obstetricians feel that 
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cesarean section is often the procedure of choice, inasmuch as the hemor- 
rhagic infarction of the uterus may be so severe as to preclude the 
normal contraction and retraction of the uterine muscle necessary for 
control of postpartum hemorrhage. 

It would seem that cases like the one reported usually give a history 
of (1) acute abdominal pain followed by (2) increasing sensitiveness 
of the abdomen, (3) signs of internal hemorrhage, and (4) decreasing 
but unarrested uterine contractions. 
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PUERPERAL GANGRENE OP BOTH LEGS, DOUBLE 
AMPUTATION. RECOVERY 

By R. M. Toll, M.D., Scranton, Pa. 

P eripheral gangrene as a complication of the puerperium is a 
very rare occurrence, but a most serious one, ending fatally in 
more than half the cases. The following case has several interesting 
features. 

Mrs. G. G., age twenty-six, married eleven years, had six children all living 
and well; two miscarriages. No severe illnesses of any kind. All deliveries were 
normal. Present one on Feb. 16, 1927, was spontaneous, with no one in attendance. 
Husband called in a midwife who cut the cord and expressed the placenta. On 
the third day she got out of bed which she had always done following her other 
con^nements. Next day she had a chill followed by fever. Admitted to the 
West Side Hospital Feb. 24, 1927. 

Examination on admission; a ruddy, plump, well-nourished and well-developed 
young woman; does not look sick. T. 101°, P. 128, R. 26. Complains of pain in 
right loin. Abdomen somewhat distended but soft, some tenderness in each iliac 
fossa. Small amount of offensive lochia. Pelvic examination negative. Heart not 
enlarged and free from murmurs. Lungs negative. Urinalysis negative. Wasser- 
mann negative. Blood count; R.B.C. 4,000,000, W.B.C. 9840, Hb. 80. 

Both legs subsequently became involved in an extensive gangrenous process, with 
marked septic symptoms. Following the appearan.ce of a line of demarcation in 
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KltivMA (>F fKKVJX IN Wn-t.'XAXt'V WITH 

iv’i:i>(urr of a fa.sf, 

r>v I’. MANj.r.Y, M.l)., F.A.t’.h?., lU i.t.-rn, Minn. 

A SLIOHT I'donin and softonini!; of the mn’vix is normal dnrino preg- 
/“V nancy. i( apin-.-ws dnrinc: tlio Hi's! six works and docs not pvojfve.ss 
further, bul the I'omlition of marln-d odoina ri-portod herewith is jios- 
sibly of snf!teicnt rarity to luorit a <ioscri]»tion. 

The Milieiit v.'ttf a vo-tl wnmaii, liiirly two, who hiol btirno ttirce 

rhihloai; th»^ firO aixi latn.r:; wioo iiihtrmnviital ituil very hani, the la.st one 

Stic had ein.’ Jiii.-'ijirriaa',’ httwron tiie m-coiuI ami third ehild at 
three (!u,iiith«. Ihr liot meiwe.-i ntarO'd Ainni!^t It, U'L’O. .She felt fairly well 
tintil Nnvnnlx'r wh' si ehe saaid tlial Homelhinn seamed tt> protrude from the vapiiia. 
She eoiimilted Si doelor 'm suiottier eiiy where ahe liveil at tliiit time, and he told her 
it wii*! the hladd'-r ami isoerted i-everai ditVereiit varietie.s of ring pe.ssary. Tlic 
t rent m, •at, wim not ^ery nm-e<>Mf»l. This coaditioii, whieli was prohahly a e.y.stoeole, 
eoaiimicii iiutii ahoiit tlie fifteenth of Mareli when slie e.onsulted mo .stating that 
now soinothing else had oome out of tlm vagina ami that it stayed out all the 
lime luid did not go haek whmi she lay down. 

Vaginal esmnination in lithotomy po.silion disu-losed n condition which on casual 
inspection had the appearance of a very marked eystocele ami reetocclc with an 
tinuHiial amount of protrusion. Close examination showed this to be a greatly 
hypertrophied and edi'iimtons cervix. 

The cervix extended two indies outside of the vulva, was about three inches in 
diameter, and was four ami a fourth inches long. The body of the uterus was higli 
up in the ])elv'iK and did not jirolapse. The vaginal forniee.s were well marked, there 
was a slight eystocele and ree.toeele. 

The mucous niembmne covering Ibe cervix was thickened and whitish in color. 
Tt wri.s dry and there was no ulceration. 

The patient was not in any great distress and so it was decided to fit her witli 
a cup .stem jie.ssary with jierineal support. 'I'liis was dom* with the result that when 
she returned in three days the hypertrophy had practically disappeared, the cervix 
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was about normal in length but was somewhat thicker than normal, it did not 
protrude on straining, but retained its place high in the vagina. 

The patient wore this support until May 1 when she was advised to stop its 
use as labor was due in about one month. The condition did not recur, she was 
delivered of a healthy child May 21 with no difficulty. 

The literature of this condition is not very plentiful, many of the 
cases being reported by foreign authors. 

Turenne of Montevideo reported two cases in August, 1925, witli a fairly compre- 
hensive review of the literature. One of his eases was in labor when seen, the cervix 
protruded 8 cm. through the vulva during a pain, while the body of the uterus 
was still high; this case Avas delivered without trouble, the hypertrophied cervix 
dilating easily. 

The other patient was in her seventh month and because the hypertrophied cervix 
was infected Turenne was induced to amputate the cervix. Labor soon started and 
a living child was expelled. However, the woman developed a pyemia and died 
about three months later with a generalized infection. 

Paddock reported a case in which the condition recurred in two successive 
pregnancies. In the last one, labor occurred during the attack, there was consider- 
able hemorrhage but the outcome was good. 

The case of Seitz is often quoted in the literature. In this instance the patient 
while walking suddenly felt something protruding from the vulva. A midwife in- 
cised the tumor thinking it to be the membranes. The patient bled severely and 
Seitz was called. A tampon stopped the bleeding and a diagnosis of edema of the 
cervix was made. The rectum was full of hard feces, the bowels not having moved 
for seven days. After free catharsis the edema disappeared in a few days. After 
recovery the patient Avent home but again alloAved herself to beconle constipated 
when the condition again recurred only to quickly disappear after emptying the 
lower boAvel. In this case the obstinate constipation seemed to be a contributing 
factor. 

Haultain of Edinburgh reports a case in AA’hicli the patient a twenty-seven-y ear- 
old para v Avas delivered by his students of an 8 pound baby in four hours. Before 
the placenta was expelled, there Avas found a large mass lying at the side of the 
vagina which was found to be the edematous anterior lip of the cervix. The tumor 
diminished markedly in size during the next thirty minutes and the next morning 
had entirely disappeared. The etiology of this condition is obscure. 

Jolly considers the cause to be of the nature of an inflammatory edema caused 
by toxins, infection, etc., and to be analogous to angioneurotic edema. He con- 
siders that it fits in well with known cases of angioneurotic edema occurring in 
other regions, and it appears and disappears suddenly, is elastic, causes no pain and 
leaves no relic behind. 

Geyl believes that it is due to interference AAdtli the venous return caused by a 
kink betAveen the lower uterine segment and the cervix. This stagnation might be 
aggravated by eonstipation as in the case of Seitz Avhere the edema disappeared on 
clearing out the lower boAvel. 

In my case it would seem that the circulatory theory was correct because as 
soon as the cerArix Avas supported and lifted up favoring free venous return the 
condition improved, whereas if it had been due to an angioneurotic edema the 
mechanical support would not have helped. 
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I’ncnrKHAL tktaxi-.'^ ix Hawaii 

r>v Hrv i\ .M.l).. lIoNouru; 

I’* I AXI S j?; a vt‘rv ]>n‘vnK'SU thXcaw iti Ihf Hawaiian Islands; inudi 
•* t>hi |>n‘va!cuS if one censidvrs the intel!i;:,>5)CH> of the }>eoj>le and the 
vahte ot nroidiyiaetio inoindidiojis with anli!('tani<- si-rum. Xev<-r{hejcss. 
tU'iv lijiVe t>efn rsnin'U'd to tlie I>(>ard of lle.'iitli durinp: tlu* jiast five 
years, !<!•> oa‘'Cs, and sinee in. Hawaii tetanns is not a rejinriahle disease, 
this tneans lOd de.-Jhs from this <}isensi>. 
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It is very uidienl* (o e.stim:ite how many eases of tetanus liave re- 
eovered isi fh.e past Jivi- year.s, A .survey of imr own records and 11io.se 
tif our }iosj>itais h'.ads me to believe tlnit the deal!) rate is above 

02 jior ceiit. 

Most ea.s. s Jiave their ju'itmiry foeus in juineture wounds of tiie foot 
or hruid. .'^onte have heen found to orindnate in ojjeralive wounds a.s 
in liernia itieision juid uj;tper aI»domina} ineisions, 

Puerpend {<*l;uuis is less- e(>minon and a ease here oiled .seems unusual 
and interc-stiin^ enoiiyh to he rej>orted. 

A wianun, tijo’a ttiirly, iiii’-'-iiw le-r OH'liilior pL'riod, jirtHliieod an 

.'it^ortioH on hfr.o'lf )»y iiiNerihia oUe i)ir uU-rtia n roni of po!)/! hnsli, a enwmon 
.'(lirul) in the Itioat pnoicjes ’laii?; linppsio d on Ootidn'r I.l. Slie l)t.';;.nu to 

rtolH <in OcS/iber 3S‘ ('!t(t aJid ilmvod ap to OoIoIkt tl!> (l-lDi day), witli no 
<'a!i)pririition‘.-. Oa 0!;{<d)cr (latli <tay) aliO f<*lt ill for the first time tvitli chills, 
headaclip and fever, a sli^'Iit. bac-haeJa' and some pecnlijir .stifi" sensations of the 
jaw. On Oc'obcr It] (lOth ilay) her backache lu’camc scvt're and her jaw became 
locked. Typical tcl.nnns spannis l.iep.'in and inercased ia firverily and froqiiency. 

.She was Jlr.Kt ficen 'November It {l!Uh day) nnd cxnminntion .showed e.streme iliiie.ss, 
patient’s jaw loeked, with .spasims every three to five minutes'. Temporntnro was 
10-}'' 3'\, a.xillnry. tilhe w.’is fully conseious .and was in jirofii.so pi'rsjiiratioii, She 
.sufTered acutely from pain in Iior b:ick. Pulse wa.s 320 .and weak. There was .a 
dark rod vaginal di.sidinrge with hohh* odor. An e.vaminnf ion .showed a retroverfed, 
gravid uterus, with open cervix, 

.SIic was given 00,000 unit.s of antitoxin immediately intravononsly and sent to the 
hospital. Morphine liypodcrmatie.alb-, grain Hj .'uid chloral by mouth, grains 20, 
were given. .She was then sent to the nurfrory where a dilatation and curettage 
v.'oro done under elilorofonn ane.sthe.sin. The nlorms was thoroughly irrigated with a 
warm pero.vide of Jiydrogea solution, .*30 per cent, followed by irrigation witli 25 
per cent Dakin ’.s solution. A twouvay entholer -was inserted within Iho nteru.s 
and fixed there. Thi.s ivas used to in.'ikc n continuons driji of Dakin fs solution into 
the nterus. 
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She left the operating table in fair condition at 3:00 iMi., but died at 4:00 
A.M. the next day. From the time of the operation until her dcatli she had frequent 
convulsions but remained conscious until the end. 

Here is a case of puerperal tetanus that might have been saved had an early 
diagnosis been made. Further than that it brings up for discussion again the 
distribution in China, Japan, Hawaii, and the west coast of the United States, of 
the various strains of tetanus bacilli, and the inclusions of tliese strains in the 
antigens used to prepare the antitoxic sera. Unfortunately, our efforts to isolate 
the bacillus in this case resulted in failure. 

The bacillus perhaps entered the uterus on October 1:5, grew and began to pro- 
duce symptoms on October 29 (14th day). The fourteen-day incubation period was 
of doubtful value with regard to prognosis. After this date her system was so 
overwhelmed with infection and toxin that the most heroic means would have failed. 

One other case of puerperal tetanus has been, observed by me. A Hawaiian 
w'onian, aged thirty-eight, w'as delivered of her eighth child in her home, by a 
physician. A normal delivery was reported. On the sixth day after delivery slie 
had her first sign of tetanus and died three days later. There was no focus of in- 
fection on her body such as cuts, puncture wounds, etc. Three days after the 
death of the mother the child died of tetanus, the infection being on the umbilicus. 

401 South Beretania Street, 


ACUTE LYMPHATIC LEUCEMIA WITH MYELOPHTHISIC 
ANEMIA COMPLICATING PREGNANCY 

By Wm. Allan, M.D., Charlotte, N. C, 

L EUCEMIA as a complication of pregnancy is very unusual, but ac- 
cording to Bower and ClarlP not as rare as pregnancy occurring in 
leucemia. Kosmak^ reviews the reports of three leucemic women®’ ® 
who had repeated pregnancies. Between 10 and 20 cases of myeloid 
leucemia complicating pregnancy have been reported, but there are less 
than half a dozen reported instances of Ijnnphatic®’ ® leucemia as a com- 
plication of pregnancy’’, so that the following case seems worth recording. 

A white primipara, twenty years old, five months pregnant, was referred to me 
July 29, 1927, by Dr. B. B. Groves of Lowell. She complained of weakness, short- 
ness of breath, failing vision, and w’as drowsy and very anemic. Her family and 
past history were unimportant. She had last menstruated February 18 to 25, 1927, 
and had suffered with a good deal of nausea and vomiting since the beginning 
of pregnancy except during the last part of the third and early part of the fourth 
month. She had noticed increasing paleness since the third month and before 
admission, examination of her blood showed red cells 464,000, hemoglobin 20 per 
cent, gmng a color index above 2, with white blood count 16,400, polynuclears 32 
per cent, small mononuclears 12 per cent, large mononuclears 51 per cent, transi- 
tionals 2 per cent, eosinopliils 3 per cent. On admission there was striking pallor 
of skin, and mucous membranes but no icteric tint; peteehiae W'ere scattered over 
upper arms and chest. The eye-grounds were full of fresh hemon-hages, particularly 
along the course of the vessels. Heart size normal with systolic murmur at the 
base, rate 132, regular, blood pressure 130/55. The abdomen showed uterus reach- 
ing to umbilicus; no tenderness or sears. The spleen could not be felt. Tho 
peripheral glands w'ere not palpable. Physical examination otherwise negative. The 
urine showed traces of albumin and sugar, no urobilinogen, and was microscopically 
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Discussion . — This patient was at first thought to he suffering from tlie 
hemolytic anemia of pregnancy, as this condition is at times accompanied 
by a considerable increase in the leucocytes'^’ generally, however, 
an increase in neutrophils. Since this hemolytic anemia of pregnancy 
is curable by blood transfusion this Avas promptly instituted. The 
resolution of the retinal hemorrhages, the disappearance of the petechiae, 
and the decline of the leucoejde count from 30,000 to 12,900 (possibly 
due to dilution) in the first two weeks after transfusion all looked 
promising. HoAvever, at the end of three weeks it became evident that 
the patient was making no new red blood cells herself, but Avas simply 
living on transfused blood and her leucocjde count Avas sloAA’ly rising 
Avith a proportionate increase in lymphocytes. An attempt Avas then 
made by four transfusions to give her enough blood to carry on to the 
end of the eighth month, for the sake of improving the chances of a 
viable fetus. The hemoglobin and red blood count Avere brought up to 
75 per cent of normal, and declined sloAvly during the fifth and sixth 
Aveek of observation. She could haAm been carried along on transfusions 
apparently Avithout trouble from the anemia, but during the seventh 
week of observation the hemorrhagic manifestations and the steady in- 
crease in the leucocyte count seemed to demand termination of the preg- 
nancy. Preliminary to the induction of labor she Avas given a seventh 
direct transfusion of 750 c.c. AA’hich apparently overloaded the circu- 
latory system as sIioavia by the substernal pain Avhich disappeared Avith 
the postpartum hemorrhage. Unfortunately, emptying the uterus had 
no favorable influence on the leucemia, AA’hich progressed rapidly to a 
fatal termination five days after delivery. 

The most interesting phase of this case Avas the relation of the anemia 
to the leucemia. On admission the sj^mptoms and blood picture Avere 
those of a vicious aiiemia Avith a mild leucemia. After transfusions had 
corrected the anemia, it gradually became eAudent that though red 
blood cells Avere not destroyed rapidly, yet practically no neAV cells were 
being supplied by the bone marroAv. The anemia, then, Avas aplastic, 
not hemolytic. In the absence of examination postmortem, it seems 
probable that leucemic infiltration of the bone marroAV croAvded out 
the erythroblastic tissue, producing a myelophthisic^^ anemia. 
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THK rLAi'|'*XTAh TK'AXsMISSIc tX OF IXSFIJX FROM 

iM-n rs TO .^s^^TH^:R 

hr Otxu:<,n I. Fack. Dosn- liAUiutic, r..S.. Ttsoaloosa, 

A{,*.!5AMA 

}>,- /-.-.it- i.-i'v of f!ti; 

TX 31*11. Unn'ilu.' S'-aj.-itcd ii!,« ;i;-{ivc 5 »rin'‘i}i!i*. insulin, from 

■* tin.' |»:un.'rr;-.s. o.uT hn-riunn <'on<in(>t(Hl a ^orirs ttf cxjun-iimmls 

|s\jrj''!<rtijn! t<5 s!;uv, Fiat 'la' !n'*rua! jmnt'Vr-a.tii,' sfi-n-liou was Ivans- 
ntit'o'U sTotn Joins tti 5»iu?ln-r. \\ iu-n romplrlf j'ancn'atortojnii's wore 
p<-rJornn;Hl t«n uravii.l aniisials, iait- in jtrr'.rii;infy. l!u‘ rcsultanl malci'iial 



surf'icnl diabfics was conU'ollod to a sifjuifii'ant I'.xicnt. by the tlicorotic 
paKsape of tbi.s panoroiitia honnonc; from folal blood tlu’ou'^li the ])Iacenta 
into the inatenuil eireiilati(»n. TJio we)I-devclo])cd fetus has a panci’cas 
rich in islet colls, and, in fact, was used as a source of insulin during 
the early days of insulin inv<‘stigation. 

The assoi’lions made by (Airlsou and Diamnan were logical assiiin])- 
tions based on indii-(.*ol evidems'. Tin; research r('i)ortcd in this article 
was an attempt to obtain conclusive ])roof of the ])laccntal transmission 
of insulin by the injection of commercial insnlin into the bodies of the 
feli in jilero and the commmitant observations of matciaial blood-sngar 
levels. 
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Cats were first used, but proved unsatisfactory because of their excit- 
ability and consequent hyperglycemia. Insomuch as the Alabamian 
loves his dog too dearly to part with him for research purposes, the 
goat was substituted because of its availability. It proved to be an 
acceptable experimental animal. 

Method of Frocedwe . — ^Healtliy pregnant goats far advanced in pregnancy were 
the objects of the experiment. Blood was drawn by jugnlar venapuncture every 
fifteen minutes during the course of each experiment, in order to observe any sig- 
nificant fluctuations in the maternal blood sugar. Blood-sugar estimations were 
made according to the Bolin-Wu technic. After the determination of the normal 
blood-sugar level of each goat, ether anesthesia was induced. Previous attempts to 



oro aao sx 


'T’lmc />j ‘’TfJiijuttS. 


Chart II. 


employ local anesthesia (novocaine) and chloroform were found to be less satisfac- 
tory than ether. "With anesthesia established, a lo^v midline laparotomy was per- 
formed, the uterus palpated and the feti counted. Then using a long finely-bored 
needle plugged with steril? vaseline, insulin was injected through the uterine wall 
into each fetus with as little trauma as possible. In no instance wns hysterotomy 
performed. No insulin was lost in the peritoneal cavity, and the surgeon felt reason- 
ably certain that the entire amount w'as introduced intrafetally. Immediate layer 
closure of the abdominal wound was followed by the withdrawal of ether. Aseptic 
precautions were used in every case and all the animals survived the operation 
several months, although they always w'ent into premature labor sooner or later, 
and gave birth to dead feti, which had probably died from hypoglycemic shock. 

Ether anesthesia elevates the blood-sugar concentration to the upper 
limit of normality and even beyond the renal threshold so that glycosuria 
may occur. (See Control-Chart I.) Insulin has far greater potency 
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in ri-diu’inu hypornlyccnjin to novnini ihan it doc.s in {'onvertin" tlic 
uonnnl stiyan to hypoylyofmio lovt-is. On lliis accomil, it w).s 

lu'iirvod that an i-xpfrinu'nlaliy prmlucod hy]>i'rtilycf'n\iji of alinumtary 
oriuju wonU! fnrnisli a lutni* doticali* indifalor of insulin action. Ac- 
cordingly five prams of irlncosc ]U’r kiUiprnm of body weipht of prcpnanl 


uoats AVorc rrivon by .stomach tube anil the .s\ipar-tolcrancc control ob- 
tained on Several animals (See Oontrol-Ohart. 11.) 

The results in both sevic.s cu" cNjicrimcnts were informative and sipnifi- 
e.'snt. Tlierc is s<iim‘ disparity in (he itiitial rcadinp.s of (he control 
ami experini'mlnl animals, particularly itv Chart II, but uo more than 
the limits of normality permit. The a.seents of the hlood-supnr curvc.s 
behave .similarly in both sorie.s of experinumts, i.e., with and without 
irluciese, and one ean readily perci-ive that the iutrafotal ijijeeliou of 
insulin is sliortly responded to hy a resultant lowerinp of the maternal 
blood .suear. 

For comparative purposes we inehule the following protocol of a con- 
trol i-xperiment iti wliieh the poat was nonj>repnan1 and received in.sulin 
iittraperiloncally. Tlie poat was a younp animal, weiphing fifty-five 
ponnd.s. 
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0:10 A.M. 

os.o 
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10:10 .A.M. 
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Lnpnrotomy 
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157.0 

Inpulin inlrnpcritoupaliy. 50 



IJiiils 

10:. 50 A.M. 

1.55.0 

Wouml closure. Aiiostliosia 
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11:0.") A.M. 

315.0 


11:2.5 A.M. 
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11:55 A.M. 

00.0 


12:50 r.M. 

101.0 


1:00 r.M. 

S5.5 


2:00 r.M. 

81.5 



COXCLU.SION 

Imsnlin i.s IramsmiUcd throupli the placenta of the goat from fetus 
to mother, as determined hy variations in maternal blood-sugar levels 
folloAving int.rafctal injection of commercial insulin. 
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A NEW METHOD OF EEMOVING A LARGE ABDOMINAL 
TUMOR THROUGH A SSIALL INCISION IN THE 
ABDOMINAL WALL 

By Arthur Stein, M.D., F.A.C.S., New .York 

of the disadvantages of removing large abdominal tumors is the extensive 
incision ■which ■we are frequently obliged to make into the abdominal ■wall in 
order to deliver the growth. In order to deliver the tumor through the smallest 
possible abdominal incision, I have been employing a simple maneuver which, so 
far as I know, has not yet been described. 



Instead of attempting to deliver the growth witli the hand bj' passing the fingers 
around one of its poles, I use a No. 3 or 4 Denver or Fritsch retractor. The blade 
of the retractor is passed around the growth so that the pole lies in its concavity. 
The diliercnce between the tliiekness of the retractor and that of tlie hand is so 
considerable as to allow of a smaller incision when the instrument is used. While 
traction is made on the retractor, an assistant presses against both sides of the 
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u, fiiriiitafo .U.Uv,*ty. this intinoiUTr is snccr.-s- 

f«l in c^i-livYTsn:^ thi* urotvs!, ft,n» tin* nh-ln*,-..'!, thv..U5;h » surj>risin»!Y small in- 

V,h< !! tin* tunn'r i*. l.nuna .’uun by nnm. r.ms :uliu '■ions tin* lurthml is not avail- 
able, nnh-^ !br ,-on b,* -jmrate.i first, 'llo* tyjo-s of neojOasms for the 

rsrtii-t.'is of nhit-h i* !*•■ an-..! :-.|tpli,-ab!.- njo lorj.M* liliTuio lihroiiiyomas or ovarian 
oif!*!, i, j« (,.!* aiii'i* .ib.'c !<• Jhi' roatojits before ri-(li<<v:!i. 

•tt* Kv,*-T S'KVr,\‘-; V-}-oi';;rji Sl';;vrT. 


A Sl.MprAFnCI) POWDKK MI.dWKir- 
Ilv 3I.\X Si'HN’IllIrK't. Xr.W VoiiK 

]\/T ‘'i loticoi-rlioj! are tnarkotlly hotn-fiftM! iiy the .so-caiU'd 

XtA. “fjfv trealmont. wliieh eojisists oj’ llioiDHifiiiy (‘ovoriiiir llie va- 
ginal iiuii'trsa witli eortain astritJireiit. juiiiseptit-. and moi;<(in*e ait- 
.'torbiliir i)ovvd»‘i,s'. '1 hose envelop the haeli'i-ia and Ihrotifrli livoro- 
soopii- aofioji rloprivo them of the moisture nece.ssary for their 
existoncr. Thns. ])o\vder.s may almost have a direef enrative efiocf 
upon the most frerpteni eatise of leueorrliea. namely, haetcrinl infec- 
tion. Furlhertnore. the powtler troatment *rives immediate subjec- 



tive relief to the irritation aceompnnyinfr a vaginal disclmr'jc by 
diniinishiii" the amoutif and neutralir.in;' the acidity. 

The following is a dc'seriplion of a simplified jtowder blower, which 
can be easily constructod. If consists of: 

1. A hrc.-ist pnmp with .simill "lass j»rofecft>r (A) in rubber bulb. In the hitter 
there is .cniiill perfonition (B) for the expulsion of the uir. 

2. Glass tubiii);, six (<>) inehes ton:i, luul Vi ineli in diumeter. 

A rubber stojiper, 7^^ ineli in (liamefer, with one perfonition luroe enonf;li 
to Itohl the glass' tiibirm. 

‘1. A rubber bulb from a medieine dropper, in which .sm:ill openiiift.s are made 
for the expulsion of the powder in all diroedions. This is placed over the outer 
end of the clas.s tubiut;. J'hir this bulb, one may .snb.slituto a tubinp which has a 
dilated end with small openines (C), ns used in the vaginal douche nozzle and as 
illustrated in the diagram. 

The rubber stojijier eontainiiif' the plass tubing is inserted into the large open cud 
of the lireast puniji. 


•Tills jKtwder bIo\v<!f can lio obtained rcndy-nmde from necton Dickinson Co. 
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The small glass protector (A) is so placed, that the aperture (J5) is directly 
above the proximal end of the powder receptacle (19). Tlie latter is then filled 
to three-quarters of its capacity with the powder to be used and the apparatus 
is ready to function as a powder blower. (Gelhorn recommends equal parts of 
kaolin and sodium bicarbonate as a very efficient powder.) 

It is advisable to use the Ferguson or tube speculum (F) with this method of 
treatment. 

The advantages claimed for this instrument are evident, namely: 

1. Easily constructed at a low cost. 

2. It produces a powdery spray in sufficient quantities and in all 
directions. 

3. Ease of sterilization and cleansing. 

115 East Ninetieth Street. 


A MODIFICATION OP THE BIVALVE VAGINAL SPECULTBI 

By J. Bernard Bernstine, M.D., and Thad L. Montgomery, ]\I.D,, 

Phil.adelphia, Pa. 

(From the Bcjjartmeiit of Obstetrics, Jefferson Medical College) 

'H'ROM our experience with the bivalve vaginal speculum, particularly in preg- 
nancy, we believe that the anterior blade is better adapted to the contour of 
the cervix if it is concave at the tip instead of convex. 'While the posterior blade 
fits naturally into the concave space of the posterior fornix, the convex tipped 
anterior blade is opposed to the convexity of the cervix, and in the pregnant woman, 
to the convexity of the lower uterine segment. 



As a result, the anterior blade on. being opened first tends to push the cervix 
upward and posterior; it then scrapes by the anterior lip and imbeds itself in the 
anterior vaginal wall and lower uterine segment. Thereupon the cervix wedges 
itself farther and farther down between the two blades and becomes edematous 
and cyanotic. 

This situation has perhaps no serious import during a brief exposure; in those 
cases however in which it is desired to treat disease, the necessarily more prolonged 
constriction and congestion of the soft pregnant cervix between the two blades, 
with the impingement of the anterior blade upon the lower segment may become so. 

In an endea'vor to obviate these undesirable features we have devised a modifica- 
tion of the anterior blade of the Graves type of speculum. 
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T}!>’ i? cojicnvo nt il.-^ cxtri’mify nml p;cn{ly crirvod to ndnpt 

it to tiu' ri'tuJuHty of {hr corvix. iftftrtinjr nhotit one ineh from the distal cx- 
tn'ir.iiy, thi> saj-erjor nsjwt Im,-; hem mndr eoiienvr from side to side and Flopin}:^ 
from nl/ovr doivnoard to arcrsiimodatt’ if to the riitirrior v/i';iiinl rvall and lower 
\sterine fi-j’mrnt. 

The r<‘snl!irio in.-tnuarnt has’ proved n tnte relraetor of the vafrinal rvalls, cx- 
poysnj; the rrrvix v.-ithmit jiressnrr or traiinin and not impincinft on the lower 
portion of the p!i>j;rian{ utrnis-. The instrument may he plaeod in the vagina, 
r.penod, and left in posit if-ji without discomfort to tl;o j'ntient or danger of irri- 
tation while !riT(ts!)<-nt i*- hr-ing priici'^'ded with. 

AVe have ftiund the modified specuhnn no less tiseful in the exatninntion and 
tnatment of thi’ gynecologic cervix. The ]>ri»iri]>le is hero no less applicable, for 
the ronviwity of the rsiiterior wall of the ci-rvix and uterus ndjttst them.sclves 
Ih'tter to this crnc.ave tijij'cd instrument. 

2007 i>j;rr. Fxv.nrr. 

i .‘>!'niT!; S'r. 


Erratum 

In tlio arliclt' by Jlreekiiiridgo, oiifitlcd A Froviicr Nursing Service, 
.Tttuo, 1928, issue, in tlto third paragraj)!!. page 867. tlie fiftli .sentence 
should rend; Their inodiau intelligence quotient was 99.6, 
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OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF OCTOBER 6, 1927 

Dk. Stephen E. Tracy and Dr. Arthur First pi’eseuted a paper en- 
titled A Review of One Thousand and One Obstetric Oases. (For 
original article see page 51.) 

DISCUSSION 

DB. LONGAKEB was particularly interested in the six cases of premature 
separation of the placenta and especially in the one which came to the hospital 
in a moribund condition. While he knew nothing of the individual characteristics 
of this particular patient, he thought the number of six cases of premature separa- 
tion in 1001 cases was very large. There may be such a thing as a partial separa- 
tion of a normally situated ijlaceuta. He did not think, however, that this term 
covered those very serious cases of -premature separation of the placenta which 
he considered the last single case to be. Cases of abruption of the placenta form 
a thoroughly grave and formidable lesion. In this connection he wanted to refer 
to a recent case under his observation at the Kensington Hospital, very similar 
to the last one of this list of six cases. It should be borne in mind that the real 
cases of abruption of the placenta are toxic and in this case there was an actual 
mistake in diagnosis and a mistake which resulted in a calamity. This patient 
had a marked hypertension, was toxic, Avith systolic pressure 190. She w'as m 
very severe constant pain. She remained under the care of the house doctor under 
the impression that she ivas a case of eclampsia; instead, the patient went into 
syncope and continued in this condition with intense contraction of the uterus, non- 
intermitteut, hard as a board, very tender, in which condition she Avas found some 
hours later, and pulseless. The only thing which could then be done AA-as a sec- 
tion, folloAved by blood transfusion. The uterus had a gangrenous look AA-hen 
incised. The placenta Avas completely separated and the muscle layers dissected 
up and infiltrated. Nothing could saA-e such a patient, even though the diagnosis 
Avas promptly made, short of section AA’ith hysterectomy. She rallied but died 
eight hours after delivery by section. She Avas pulseless at the time and the 
operation was like cutting through a cadaver. There Avas not enough blood left 
in her veins to cause any loss of blood whatCA-er. His impression is that real 
cause of abruption of the placenta are infrequent and they occur in toxic cases, 
prompt operation is the only thing. 

DE. J. O. ARNOLD AA'ished to commend the paper from another standpoint, 
namely, that of reporting large series of cases in the A-arious fields of our work 
in the different institutions, just as they come, and just as they are — good, bad 
and indifferent — so that all may draAv their oAvn conclusions, rather than the 
tendency to select and report only such cases as seem to support some pre 
conceived notion or theory. 

DR. FIRST said that one of the very interesting fe.atures is the Ioav percentage 
of cesarean sections, 5 in 1001 cases. This is A-ery unusual, especially Avhen Ave 
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"i! I'OM'-.. 'p, li she • o'.i"; looi pr^ viouslv liocn (P-livorod hv (•("Jareitn 

tiu'v v.i'r»’ (iornoit’d Ms)‘''<<jnt‘nti_v pry ‘■i/f/nio/a atlor a ial’or of from twolvt; 
to tui*nt_v foiu JoMUi-', 'I'lh'v ioui a iimnlHT of laiM-v «tf (loiinitoly foiilractoil polvis. 
Scvorai v.'omoji rvio< wore t<d<i ji! i.lhcr rllnif'- t!ia! iloy would liavo to Jinvo 
.-ortsc.ji and {!o- ro'^iilts n'p-ortt'd oloariy hIiow tin* sm'ro'is of tliis con- 

'■f'r'vr.t'i'iin. 

l*l!. TKAf'V >a!t1 licit tin’ rri’dil f<ir this v.nik in dim to tho momhors 

of tlii’ staff. Had tin- ‘'olhstion of oases Mojuied at Ithtil instead of at th(^ end 

of tliO ^'ear the tnuterrc'.! niottality would havi' been just one lialf that rejiorted. as 
tin.’ last putii'!'.* tti the series did nm survive a double jineunioiiia oiijiraftial on a 
badiy t'ripjded heart. 

Tln-se lipsires from the Host -Huerp-era! flinii' show what ean be done for these 
v.^l!nen with proper trealim-nt after they le.ave tlie hosjdtal. 'I'here were .'ll) jier 
rent of reiroiiihplaei meats of the ntetus in the lirst loO patimits who reported 
at the elinie. With the ehndiiation of tlo' ahdominal binder .after twenty fonr 

bours, tlie frripnmt ebanj^e of pesitious and the knee ehesf position mnniiiifi and 
niplit, the incident of retrodisplneeuients was rethieed H per rent. 

When She patients ean bo ntade to re.-dire tin’ importanee of following <dosely 
the jnstrueiitms piven, the lesults will be <leei<ledly better. Many patients disrep.ard 
nil instraetifUiH as soon as tliey le.ave the hospit.al. 

Dn.<. Ij. K, Fnitf.f.sri.s jiml J. T. ritiitsTiibV jtmsoiitcd ji luipar onlitlcd 
The Relation of Gall Bladder Disease to Pregfiiancy With Special 
Relation to the Factor of Hypercholesterolemia. (For orifrintd article 
.set* jmffc t^2.) 


XFW YOhk' OFoSTETFlCAL SOCIETY 
or nrncMJu:!: j.t, im? 

Bit. D. X. Baukows (by invitation) presented ti paper entitled 
Olshansen’s Operation for Retroversion, a Comparative Study of 
Anatomical End-Results. (For orifriind tirticle see ])age GL) 

Dl.SCU.SSlON 

DU. G. G. WAltl) said that judpinp from the tipnres presented, Ihc Montpomcry- 
.Simpson operation stands mil very well indeed. The advantapea of the Olshauscn 
operation in the opinion <if Hr. Harrows is that it is so niueli simpler and easier to 
do. That we have to prant, but, personally, he felt that the disadvantapes to the 
OlshaiiHOn operation prcally outbalaneo the ndvantapes when eompared to the Afont- 
poniery-Simjison operal ion. 

Another objection to the Olshausen operation is that it is practically similar, in 
the terminal results, to the old Gilliam operation in so far that it divides the 
abdomen into sjiaccs, and Dr. Ward was quite sure that those who have operated 
over many years have all had ex])ericnce8 of the put or omentum getting caught 
following a Gilliam operation. While this does not happen very often, still there 
is an anatomic condition left that is not ideal, as compared to shortening of tho 
round ligaments in their normal direction, from the horn of the uterus to the internal 
ring ns is done in the Montgomcry-Simpson operation. For that reason ho preferred 
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the Montgomery-Simpson operation or some similar type of operation, even though 
it is more difficult to do in some cases. 

One of the points that Dr. Barrows brought out was in regard to a subsequent 
hernia. It would seem that with a silk ligature one could quite readily strangulate 
some of the fibers of the rectus muscle sufficiently to cause trouble. 

DR. B. P. WATSON mentioned one anatomic point which has a bearing on 
the selection of the operation, namely, the level of the insertion of the round 
ligament into the uterus. If the insertion of the round ligament is low, the 
Olshausen operation or the Montgomery-Simpson operation will not give the result 
that a Baldy-Webster operation will, if the ligature is brought through and fastened 
w'ell up on the back of the fundus. Dr. Watson used the Montgomery-Simpson 
operation very extensively and if the ligament is brought from the rectus muscle 
and stitched onto the under surface of the rectus sheath, there will be no pain 
afterwards and no trouble from the point where the ligament is fixed. 

DR. BARROWS (closing) said that in six cases, in which he used chromic catgut 
to perform the Olshausen operation, he had four unsatisfactory results reported. 
Of course, the anatomic objection is the same as in the Gilliam operation. The 
hernia problem could be avoided by care in the insertion of the stitches. 

The individual operator in each instance attempted to use the type of opera- 
tion best adapted to the ease, and in that wmy the three types were obtained from 
the same service. He believed that this operation is very useful in the presence 
of a cystocele, the principle being the same as in the Prankl operation, only on a 
modified scale. It may be especially valuable in cases of hysterectomy for this 
purpose. 

Dr. H. B. LIatthews and Dr. V. P. Mazzola (by invitation) presented 
a paper entitled Observations on the Biochemical Changes in the 
Blood Following Radinm Therapy, A Report of One Hundred Ir- 
radiated Cases. (For original article see page 97.) 

DISCUSSION 

DR. V. P. MAZZOLA opening the discussion, said: 

“A few years ago in a number of cases in which we employed radium, several 
had nausea and vomiting, a clinical entity, which we called radium sickness. Owing 
to the fact that this clinical entity was more or less inconstant, and owing to the 
fact that we employed various methods of treatment by alkalinization and dietary 
measures and still we had the so-called entity of radium sickness, we endeavored 
to try to find out what the etiology of the so-called clinical condition was in order 
that we could then employ a scientific method of treatment. At that time, the 
thought came to us that we would check up the blood chemistry in an attempt to 
ascertain if in a series of cases there was any change in the nitrogenous products, 
so we carried out the study that Dr. Matthews has reported to ns tonight. The 
series is a very limited one, and we cannot conclude anything definite from it, but 
it gives an idea of the changes that take place in the blood. At the same time it 
gives a clue that the reaction in itself is not the result of the said changes. 

“In reviewing our data we failed to bring out the study of the blood chemistry 
about a week to ten days following irradiation. We thought at that time that 
information was not necessary because the changes in the blood chemistry im- 
medi.ately following irradiation were not the changes that we get following a 
nephritic condition, that is, a nephritic irritation, so we did not believe at that time 
that it was necessary to check up the blood chemistry about ten days later. How- 
ever, such information would help us in a way to find out whether this increase 
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45J t'.fi’.'i %vr»Ti li Jit 4:ii't«r or not. Tlit> clinnm'.** \Vf foiiiul v.crc j'rOHCiit both 

in tho .nn*l in tho innlinnnnt conditions^ njnl il„.y uon; rather constant for 

tifea, 

•■‘Tlic siiyh? clsnsiijr'-i wo foiuni In cr.nitinine wi-re so sinrill tiiat wo nftribnto 
ihfsn to the re.'idisj;; of tlic coiorijiietor levnii'-e tv.o jn-oiilc could road n certain 
color ajid *h<'r<- Wi’-’-dd bo varaitinji,'. of fnjjr or live jjoints. 

to the CO. cojnljinij'.o power: we endeavored :it the time to find out what 
the rdhaline resvr'v was b>‘f.ire .and after irradiation. We found that before 
irradsntson jt w:;-; norjnal and foHowinj^ irradi;s(i(>n it was within normal Ibnit.s, and 
tills pare a?, tlio idea that no acidosis w:is jireci'n!. ' ’ 

l*!t, (t. tt. W.\UO f.’isd. that in hi^ r.’.diafion woih, radium sickne.ss followed 
Tj'.ore fre.pa'ij; iy iji those ctss.'s in which the rndinm w.-is ripplied (o the fundus of 
the jjteju*'. than i: e.nly to the eeivix. 

I'lJt. t». X.. MoilNf'il s.-'.id that the synijitoms which so often follow x-ray or 
r.ndiuns npplicritions are jirohaldy not dja: to changes in ilie jirca, but jlie cxpro.ssion 
of some distnrb.’ijj-.'e t>f whicli the ;irea imbahjiiee is only :i j>nrt. In working with 
the X ray he f-mjid it r.'ither esisy to pick out tlsose ca<es wliieh are going to have 
:s tnnrlnd ttactioji. It dejiemjc (and this coincides with what Dr. W.'ird hn.s said) 
<■!! just h.ow' I’.nrd the inti-sline is hit. Wo can give a huge dose on the clicst or on 
the leg with jijactically no intoxic.'ition, but when we x-ray the abdomen wo get in 
ii'.ost raj-cs ,a vj-ry iiiark<-d reaction. Xat'.jrtiiiy the severity of the reaction depends 
somcwliut on the individual sensitiveness of the patient, but, ras a general rule it is 
trite that the slifiVr the di'se the grejiter llie reaction. 

Investigation.^ have been m:idi.' by Drtiegel (.Ififiir/aa. j.-nd. U\‘!nt.<i‘fir., 1017, p. 
.“.TO) wliieh slm-.v that there are definite chango.s in the ga.sirie and intestinal 
secrt'tnry jiroces'^c'! following the application of x-i:iy or radium. He considered 
it would be of intivresl if Dr, Matthews would chissify hi.s ca.ses, both a.s to dosage 
nnd jioint of application of the radium, that is, it.s relation to (he intestinal tract. 
If, for e.vanijde, wc nre dealing with a .small nliTiis with the inte.stines close by or 
oven adherent to (he uterine body, wo would expect to get a marked reaction, 
whereas .a fairly big, lumpy fibromyoma in which the radium is applied only ttf the 
cndoinctrinni, would put a thick layer of tissue between the sonreo of the radiant 
energy nnd tlio intestinc.s :tnd thus prevent the occnrrmiee of nmrkcd toxic, syjnptoms. 


Br. ^Y, P. IIicAiiV Axi) Dr?. Max Cuti.kr pi-o.^toiilcd a paper entitled 
Relation Between Structure and Prognosis in Oendcal Carcinoma 
Under Radiation Treatment. (For original arl.icle see page 15.) 

DISCUSSION 

Dll, A. PLAUT, Pathologist to the Woman hs Hospital, spoke by invitation, and 
said that about four ycar.s ago, when Dr. AVard n.sked him to lielp the surgeons in 
tho Woman's Ilo.spital by grading carcinomn of the cervix on biopsy studies accord- 
ing to AlartzlofT's type.s bo bluntly refused, stating be was not in a position to do so. 
Otherwise be would have graded the liigbly radioresistant squamous cell carcinoma 
as favorable and from n general biologic .standpoint it seemed impossible that 
Biicli a complex thing ns malignant disease could be classed prognoslically in such 
a simple way. 

Going deeper into the matter ho soon found himself at an impasse. For tumors 
which promised n fair result, according to Brodcr nnd AlarlzlofC, on account of 
being highly difTcrcntialcd, bad to bo considered resistant against radi.ation ac- 
cording to tho widely accepted law of Borgonia and Tribondeau. On tho other 
hand highly anaplastic carcinomas which were deemed very unfavorable wore re- 
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ported melting away under radiation. Thus, a case had to be called favorable 
from one standpoint and unfavorable from another. The result of the investiga- 
tion at the Woman’s Hospital was negative as far as histologic prognosis is con- 
cerned. Neither the classification of Brodcr and Martzlolf nor any other classifica- 
tion ever brought forward seemed to give a means of making a prognosis. He 
considered all imaginable histologic features of the carcinoma, not only the type 
of cell but the architecture of the whole growth, its relation to the stroma, the 
character of the stroma, the amount and character of inflammation, and so on. 
Neither any single one of these features nor any group of them seemed to be 
characteristic of either favorable or unfavorable cases. 

After havmg obtained this negative result Dr. Plant went over all the slides again 
and classified them simply as regular, fairly regular, irregular, and very irregular. 
This classification was made after a rapid survey of the slide, from the general 
impression, not reljdng on any single feature. This very simple device seems to 
coincide with the classification used by Drs. Healy and Cutler. The same classifica- 
tion was used man}' years ago by Schottlaender and Kermauner in their classical 
work on carcinoma of the uterus, who decided against the feasibility of histologic 
prognosis. 

In the Woman’s Hospital, the poor results in young women were very striking. 
In eleven patients under thirty years of age, one lived two years and four months. 
All the others died before ten months elapsed. The histologic type in these cases 
was not uniform. Thus the constitutional factor of youth seemed more important 
than the histologic structure. 

One histologic point cannot be omitted; many carcinomas are very anaplastic 
but must be called squamous cell carcinoma nevertheless. Their cells are large 
with distinct outlines, their arrangement corresponds fairly well to the upper layers 
of the skin, but the differences in size, shape, and mass relation of nucleus and 
plasma indicate the high degree of anaplasia. Dr, Plant was certain that such 
cases will react well to radiation but I did not see how one can keep them out of 
the squamous cell carcinoma in histologic classification. 

The outstanding practical question is the following: Do Dr. Healy and Dr. 
Cutler recommend a biopsy and then decide whether surgery or radiation should be 
employed? In his opinion it follows logically from their paper that cases should 
be handled that way in order to do the best science can do for our cancer patients 
at the present time. 

DE. HAEOLD BAILEY said that this is a progressive step which will aid in 
determining what should be done in any particular case. 

At the Memorial Hospital, during his service under Dr. Ewing, he became 
familiar with the three tj'pes of cancer the doctor has outlined. The first type 
used to be called acanthoma, the others plexiform epithelioma and that with marked 
anaplasia. 

The difficulty with a study of this kind, in whicli we outline the prognosis, lies 
in the fact that it is necessary to give the full dose of radium, that is as much 
as the patient can really stand. For instance, in the plexiform epithelioma, al- 
though we know it is susceptible to irradiation, nevertheless, as it already extends 
into the lymphatics, we must give as much radium as possible in order to get as 
far away from the center of the cervix. Dr. Bailey called attention to another 
type, the embrj'onal type of cell, which readily succumbs to irradiation but even 
after three months, metastasis has already extended well out in the pelvis, and 
although the nearby tumor is affected by the radiation, the outskirts are still 
involved. 

DE. G. L. MOENCH warned against too great an optimism regarding the probable 
results of any particular form of treatment in any particular type of tumor. It 
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!i:i 5 br**!) rUtrinpft'tJ ;uui npniu to (linj;iio>!o tljc tlofjrco of looligiiuiicy of n pivon 
lutoor fiom It*, hintolopu- hut :ihv;i\> witluni! Mifot'.ss bocausrc mnlipiiancv 

after oH i< not otsiy a osorj'liolopji' but al>o n cliiiieal oonc'pt, and depoiids very 
rniU'l) v.!»o)! ibo ro’^i-taiu-o whu-h tbo jvitii'Dt ‘a naiural itroioelivo f<(rccs ofi>r to tbc 
prowtb. it inuy b'* tluit I'r. (bitbr’.*; Jipurf!! really iiieludi! these dift'erenees in 
rc*!^!:i!u‘e of tfie s!)ds\idiial patient* ina<-niiieh a*^ his failures may rcpresioit not 
only the f.'ir advatu'eti ease*., bnt abo (hose in whieh the resistance to the earcinomii 
hov. Atu'ther ‘erie--. of eases nupht resnll in differoiit ]>crcciitnpos of cures. 


Siiuti' ye.ars apo .‘^eh.ottl, 'lender ( Strahleuther.apie, vol, 5) rejmried n case of 
iitorisie eafeinoui:; treated nith r.'oUinn iti \vhie!i :i hypop.’istrie lymjih node involved 
by t!,e enreinomu abu hljovved tfo- delinite liistolopje ehanpes iiRiially acecptcd as 
typiral for a radismi reaetson. .S’bottlaeinb'r iiiterjireted these elianpo.s ns being 
.aetnany due to the rniiinni tmd dreu* the eonelnsion that radium really acted on 
Sii-snes at a greater distanee than was generally believed and I'urtlu’r that ear 


cinotna metasIriM-s did not always od'<‘r a marked resistatiee to radiant energy. 
A slior! time after this !)r. .^l•'e^l^’ll saw and jiiiblishetl {/tsrltr. /. (ieh, v. Giinii!:., 
Vol. SO) n ease of plexiform uterine eareinone.i which had never received any trc.at- 
ment of any kiml atid still shov.i'd (lie typical rt'.'ielimi aserihed to radiation. 
Seh'ittlaender '.s derle.rtions were tlnrs more or less weakened .since Dr. Mncneh '.s re- 


prtM showed that at times a patient, even without any treatment might in her own 
body develop enough rrsistnni’e to affes-t a eaieinoma in a manner similar to that 
of radium nntl that this is :r point whieh, after all, has to be taken into considcra- 
(ton. W’e cannot and must mu eling loo strietly to any elassifieation of tumors 
and stry this type under a eertain fotm of tri’atment is going to get well in this 
indivjdttal patient, ami another type is not going to gel well with the same treat- 
ment in a pi'cotid juitient beeatise. after all, the jrathmt is the primary consideration 
and the tumor seeondtiry. Again, mixed types of earrinoma occur, that is tumors 
showing tinrijic, mi'dium rljm, ami ripe areas and Iierr' diilaetie j>rineiplcs of troat- 
inoiit must fail. 


1)11. 1. C. UUHIX asked whether these e.lrissilicatioiis ajijdy in the strictest sense 
to all ilie tumors examined. This will have a direet bearing in biopsies, whether 
we strike a portion of the tnrnor which liappens to liave a jirepondcrnneo of the 
nnaplastie, or the {ile.xifonn, or the epidermoid, or the epithelioma type. 

DH. G. G, AVATID (aalted .attention to the fact that wlicn Dr. Plant studied the 
eases at the Woman’s Hospital mi the basis of Alartzloff ’s classification, he brought 
out the jioint Dr. lltiliin just mentioned, namely, the question of how he was going 
to give a classification from biopsy material that would be definite, as there might 
ho a very ditTercnt condition in that part of the cervi.x not examined; in other 
words, that unless lie e.ould have the entire cervix to study it would be vciy difilcult 
for him to classify the exact tyjie of disease because it varied so in different parts 
of the organ. 

DU. A. PLATJT referred to a typical microscopic section from llie body of the 
uloniR, which is made up of equal [tarts of solid carcinoma, similar to the plex-iforni 
type, of definite ndcnocareinoma, and of liornifiod squamous cell carcinoma. This 
is not a very frequent occurrence, but the cases that Dr, llubin just mentioned of 
adenocarcinoma of the cervix, .secondarily solid, are very frequent. One might 
conclude from the uniform results Dr. Cutler has shown that these occurrences arc 
not very frequent, otherwise he could not have such constant result.s in his tables. 
Dr. Plant said he saw rather frequently adenocarcinoma whieh is secondarily 
solid, and he could not (ell from the biopsy how far the tumor is composed of 
anaplastic parts and how far of highly differentiated parts. 
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DE. W. P. HEALY said it was evident that eveiy man who has heen treating 
carcinoma of the cervix with radiation therapy was getting results that were con- 
fusing. It was evident to him at the end of five years of observation at the 
Memorial Hospital that there was something in the results that we should he able 
to explain and that that explanation, could only be given, however, by some one who 
wms competent to study the cellular pathology of the cases and then work on the 
clinical side in trying to establish some deductions. 

Dr. Healy considered they were fortunate in being able to compare statistics 
with those published by Martzloff, of Johns Hopkins, and the Mayos on the surgical 
treatment only, and that we must bear in mind in the future handling of cases 
of carcinoma of the cermx that if we are going to consider surgical treatment 
for even incipient carcinoma of the cervix, we must rule out the anaplastic group 
(because of only 9 per cent of favorable- results in the early cases in that group), 

but you must also bo prepared to meet with a high mortality as the result of 

operation, which is absolutely ruled out b}' radiation therapy in all early eases. Dr. 
Healy felt that there is not going to be any question about how the cases should 
be treated; that surgery is not going to come into play at all as the method of 
treatment of carcinoma of the cermx. 

As to the difference in the graduation of the dilferent groups and the difficulty 
of deciding sometimes in which it comes. Dr. Healy claimed there is no difficulty 

between Group I and Group III. The only difficulty is sometimes in deciding 

whether a case is plexiform, bordering on Group I, or plexiform, bordering on 
Group III. You may occasionally get a slide such as Dr. Plaut has alluded to, 
showing three different types of structure, but tliat is an anomaly, it is a rare 
occurrence, and does not enter into consideration in the final statistics. 

In answer to Dr. Ward, Dr. Healy stated that they do several biopsies, sent 
in at different times to the laboratory, for checking up, and it is tlie most re- 
markable thing that there seldom is any question in the real outstanding cases. 
As far as the cmbrj-onal type is concerned, about which Dr. Bailey asked. Dr. 
Healy said they had discarded tliat term entirely; it means the anaplastic, the highly 
malignant third group. 

DE. CUTLEK (in closing) said that in regard to age, their cases failed to show 
any definite relation between .age and prognosis, and for that reason he did not 
refer to it. The question that Dr. Moench raised as to the resistance of the patient 
is something aE recognize. We know that the general condition of the patient is 
one of the important factors in determining the prognosis. Many of these patients 
come in very sick, and their general condition is poor, but the fact remains that a 
liigh proportion are cured. 

In answer to Dr. Eubin, he would say that no great advances have been made 
in the morphologic classification of carcinoma of the cervix. In fact our classifica- 
tion corresponds identically with one of the very earliest classifications, namely, 
that of Chottlaender and Kermauner. The full significance of the relationship 
between these well recognized structural groups and their prognosis under radiation 
therapy is relatively new. As to adenocarcinoma of the cervix, they were surprised 
to find that of seven cases in which this diagnosis had been made, six were found 
to be endometrial in origin. Consequently there was only one case of true adeno- 
carcinoma of the cervix. 

We then recognized that tumors presenting this structure have invariably done 
badly under surgical treatment. Dr. Cutler said his interest in beginning this 
problem lay not so much in the clinical aspect of the subject as in its biologic 
phases. At the Memorial Hospital they -were impressed with a group of very 
remarkable tumors commonly found in the tonsil, nasopharjuix, and base of the 
tongue. Tumors in these locations present peculiar and specific histologic features, 
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Ih:. JfkbTJ! h. riAt;!.' a spin'iiiK'Ji rtf Fetus Papyraceus. 

Tht.“ Rjiot'itTion rhows how clearly the fetus c.an be distinf^iiishod. Tlio atrophic 
ydafi'.tti is well defined, tneasoirinj' .S by 10 cm., and both fetus and placenta 
are firmly .atlaelird to the jnembr.am' of the full-term jdacenta. X-ray of the 
fel'.is, Ih*' ape of which is iipj>ro,\iinntely fourteen weeks, .-^hows a complete 
fdteh ton. 

Dk. .T. Pi. I)i:TiT;n dt'iuoustrntcil a jnojins of Eupturing the Uterus by 
lujection of Ether. 

Ifo iitated that in a previous mcelintj of the .Society ])r. PoTarnow.sky presented 
a method of prodnciiifi abortion by injection of ether into the uterus. It .ap- 
peared to th(! .spe.'iker that (hat was a rather d.anfterous jtroccdure and after its 
publication be felt (hat Hoinethiuo should bo done to call attcnliou to the dangers. 
Pr. D(Uc'C demonstrated how the uterus might rupture following injection of 
ether. Into a Poremns nn'ometer lie poured .some ivator at a temperature of 
about 100". lie then iiijoeted 1 e.c. of ctlier, following which the maximum ex- 
pansion of the other was visible. One cubic centimeter of ether makes about -10 
c.c. of gas. When a few more cubic centimeters of ether arc injected it is only 
partially vaporized. When it is ftillj' vaporized it will push the water out of 
the tube. Tlic point he wished to make was that expansion of ether in the 
uterus is fiufllcient to rupture it if the cervix is obstructed by a blood clot or 
a fold of mucous inembraue or if the lulies arc closed. Wliatcver expansion 
of ether would take place through the p.atcut tubes and the peritonc.ol c.avity 
could not escape if the tubes were blocked. 

Dit. N. S. Hpaney pre.sented a specimen of Misplaced Endometrial 
Tissue. 

Tho patient was a married woman, twenty-nine years of age, wlio came in 
tomplaining of dysmenorrhea. Seven years previously she had an “appendectomy” 
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before which time she had never had pain at menstrual periods. After that she 
began to have pain in the appendix incision, wliich became worse as time went on. 

At menstrual periods tlie area of the scar became red and then slowly turned 

blue after the period was over. 

On examination the uterus lay over toward the scar. The scar and the uterus 
could not be separated during the operation. The left ovary contained a dermoid 
cyst and also evidence of endometrial cysts. Tlie uterus contained adenomata in 

anterior wall. Both tubes had been previously removed. The blue area in the scar 

was an endometrioma. 

This was the ninth case Dr. Heency had had of abdominal wound invasion 
with endometrial tissue. 

De. Irving Stein presented a new Self-Retaining Instrument for the 
Patency Test and Iodized Oil Installation. 

The description of this instrument was published in the Amkrican Journal of 
Obstetrics and Gynecology, vol. xv. May, 1928, page 707. 

Dr. David A. Horner reported two cases of Inversion of the Uterus 
During Laparotrachelotomy. 

With an increased number of cesarean sections being performed by all sorts 
of operators many complications can bo expected. The first case was delivered 

by Dr. Horner and tlie second by Dr, Eubovitz. Both had identical features. 

Both were low cervical cesarean sections. In both cases the inversion was caused 
by traction on the cord for removal of the placentas. Both were originally diagnosed 

as tumors of the uterus attached to the placental site and it was not until the 

invagination of the fundus was ascertained and subsequent separation of the placenta 
from the inverted uterus that the diagnosis was really made. They were both 
easily corrected by enlarging the incision through the contraction rings upward 
into the upper uterine segment. Both patients made uneventful recoveries, Dr. 
Eubovits’ patient leaving the hospital on the fifteenth day and Dr. Horner's on 
the twelfth despite a copious hemorrhage at the time of operation. After an 
extensive investigation of the liter.ature nothing on the subject was found, there- 
fore a new complication of obstetrics is presented to the profession. The details 
of these cases follow: 

Case 1 (Dr. Eubovitz). Age 31, white, married, para i. Admitted to hospital 
May 5, 1925, 3 :30 a.m. after being in labor 2 hours. Pains strong, at 3 minute 
intervals. Physical examination negative except for obesity. Measurements 23- 
27-32-20. Blood pressure 120/80. Head floating and after 18 hours of strong 
pains and bag of waters ruptured sliow'ed no attempt of engage. Baby de- 
livered by cervical cesarean section at 9:30 p.m. Ether anesthesia. In delivering 
placenta moderate traction resulted in inversion of the uterus through the incision 
in the loiver uterine segment. Placenta peeled off but fundus could not be re- 
placed until the incision was enlarged upward. The remainder of the operation 
was easy. Blood loss estimated 300 c.c. Progress notes show good convalescence. 
Highest temperature 100.6 on second day. Normal from seventh to thirteenth daj. 
Slight reaction to 100 degrees on getting up. Discharged normal on fifteenth day. 

Case 2. — ^White, age 17, para i. Last menstruation end of November, 1925. 
At term August, 1926. P.atient in good physical condition except slight edema of 
ankles; urine negative. Diagnosis LOA, measurements, 21, 25, 30, 18^/^. Sacrum 
shows convex curvature transversely and vertical curvature straightened and coccyx 
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I'i-intiii}: nji.'-rjvh' fiiru.-ut!. t];t( r.'ifliiiic jiclvis. Tjnl)or k'pnii 

I*. Aii^. It’, 35’t'*n li» tn.vj)ij;il 7 rlTi i-.?*., Ad^r. Kt, Hiul been 

ns f:sb>ii t’.'^ Isnsir-- in foto ;s<bisi>,'ifi\. Ibiliv njipi.txiinntely 0 juinmlfs, ,mis> 1 with jniticnl 
tss j'b v*' ss'^.'s! s<i!s, i!(“05ib‘4 ’ll jjive ftsttber in';! tif Isibiir. Hlonsi pressure 

!lS/so, Oj, n,bns*.vi,,n b-nspeinlutt' b.s.t’", pniso I'lt, n^jsirntioiis IS. Urine iicf*.'!- 
tivo. At l!it' etiii nf *51 Imsir^ et tin*-:i!isf;st't<ir.'’ jsiojjti with ji.'iiiis of oiilv inoderiite 
<^cv<*ri{y, bnJ iS.b:i’.!.'tion :sp|irone1a!)o, ei'-nri.'an wjis perfoniieil. 

Opi,-rtiti(in: Utbrr ;i!i‘'>.tji<’!it'. The Jove (>j'er.itif>ii (l.'iji.'irfslrnciielotoniy) with dc- 
Hvi'ry s'f the eiiiiii wjss snuwitst fssl. I’itisitrin 1 e.e.. jnJininistered subentsiiietsusly 
.•iftcr she |isrt?i ttf tin- thshi. rbsi-i-jjfn iJid not :ippe.ir stt tin* siperturi* sifter ten 
n5!iusli''c ,,f expe.'tsinry pbss nletine Hlei’diiio only niodersite, Trsictioii 

nnuie <>is tt'rd iiiederiitei.v Init ,’n!v;ine<>. Jneri'si^ed fores* of trsietiisn sliowed 
ys1;ie**ntn essiiunj; !hroiij.’!i sstytsiesiny. It wsi*; sisisn noteii Hint tlie jdneenta wsis 
Sittnchixl tis ii tir.!'-*' froni v.Ideh if wsis sejnirated with difiieulty, tnsinunlly. The 
first '‘ts-picioti v.siv flisif SI tibrisi<I Inid been ]>nlled tliroiioji the sijiertnre but htind 
nfijiliesl dife.'tly to t!ie fuielns reeenb.'d fh>' depression of nii inversion. .Attempt 
tnrnh' I'O ri'pbo'e the inv<*r!es} portirsn impossible becsinse of ti"ht eontrsief ion riiiff. 
.\ jo-rtnrs'* enbitfti d by ini'isitiit npwnnl tbrointb tin* rin" made sv rephieement fsiirly 
easy. Utirn® pnelsed siini liniiiied into the vsiftina : elosed in tliree la.vers, bladder 
replsieed, nbi!ome:i i-losed sind patient returned to roiini, in mmd eondition. (’on- 
v.’ib'sf enei* uinventfnl. I’atieiit left hospital Anp. Ititi), with baby. 


Du. -1. L. lUnti,';. (Mt'vt'hutd, Ohio, (hy itivitiilioii) pro.soiitod a paper 
ontiUed, GjTiopIastic Repairs of Old Lacerations Following; Child- 
birtli. (.See pajia 57.) 

Dlf^CU.SBlOX 

lilt. .T. It. IIKLKK said bis first attempts at seeondary perineal repair wore 
made in l.*^ns in women who had relaxed outlets .after deliverv. Then lie repaired 
the eervix, and finally a f(*w repairs of eystoeeles. Then on the reeonimendation 
of llr. Hirst he triisl a few live days after delivery. He (piiekly pave Ihi.s np 
beeanse of tin* difiieulty of petfinp jiroper nniifoniien! orientation. He pave up 
repair of e.vstoceles for .severiil reasons. In the first plnee it was impossible to 
do wlial be tliouplil wtis a pood nnntoinie. repair. Tliero was always excessive 
bemorrbapo wbieh interfered with tborouph work. Unless flio tissues of tlie broad 
ligament are broupbl fogefber jireft.v nearly to tbe midlinc and above the fascia 
between the vapina and the midline, the rep.nir will not be tliorongh. He still 
occasionally doiw a cervical rcjiair. Second.ary perineal repairs be docs, occasionally 
but not ns routine. lie instructs bis palionl.s to finisli their reproductive careers 
and then come, liack for a tliorongh rehabilitation of tlio penifalia. Ho admitted 
tiint at this time repairs of liic periiiemn do just as well, possildy better than 
they do in Hie interval, particularly third degree lacerations. 

Another reason for giving np innnedinte repair work was that quite a number 
of women bad infection, usunlly mild to bo sure, but infections in the pelvis 
nearly always leave subsequent (roubles. Again, the women do not nurse their 
babie.s as well if they Imvo had a severe loss of blood. 

DK. CAREAT CULBERTSON said that it was rather common for patients who 
have relaxations of the pelvic floor to ask if the conditions cannot be corrected 
at tbc time the expected baby is born. As a result of that request ho undertook 
repairs of eystoeeles and pcrincorrhapliics, trachelorrhaphies and even amputation 
of the cervix, but bad come practically to the saino conclusion as Dr. DeLce out- 
lined. Ue does not like to perform a cyslocelo operation immcdintoly after labor 
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for the reason that the hemorrhage is profuse and there is difficulty in securing 
an exact anatomic orientation. Perineorrhaphy is not so difficult and the results 
are fairly successful. However, repair of the cervix can he done very effectively. 

DB. J. P. GEEENHILXi asked whether Dr. Buhis used local anesthetic in some 
of the repairs. Eepairs of cystoceles and rcctoecles and trachelorrhaphy are easily 
done under local anesthetic. 

Twice he performed a high rectocele and cystocele operation immediately after 
labor. In both of these the operations were more easily done than in the non- 
pregnant individual. The blood loss was very sm.all. Ho felt that it was advisable 
where possible to do these operations under local anesthesia, especially because 
general anesthesia adds a certain, even though small, risk. 

DB. N. S. HEANEY said that the more extensive the need for operativ’c work 
is the less he is inclined to do it immediately after delivery since he prefers to 
operate upon extensive cases after involution had gone as far as possible. Os- 
casionally, he might repair a bulging rectocele or do a trachelorrhaphy to repair 
a tear from a previous delivery. He is also less inclined to allow women to 
abort spontaneously in recent years since he prefers to inspect the cervix as a 
possible cause of the abortion and to carry out any necessary repair work on it 
while the case is still clean and while the tissues are soft and pliable. It would 
seem to him that it is frequently impossible to tell vvhether a case needed ex- 
tensive repair work or not immediately after delivery. It is no infrequent ex- 
perience to see a case which at the time of delivery looked as though a prolapse 
Avere going to be present, yet when this case comes to the office months after 
delivery the pelvis upon the closest inspection requires no operative work. 

DB. J. L. BUBIS, in closing, said in reply to Dr. DeLee that he had done a 
great many cystocele operations and had never been troubled with excessive 'hem- 
orrhage. In those cases where there was a free amount of hemorrhage he has 
always been able to control it. He lias had better results with cystocele than with 
perineorrhaphy operations. These patients, of course, are liospital cases. In the 
hospital where one has every facility it is almost inexcusable not to examine the 
cervix as a routine. A bad cervix causes much more trouble than a bad perineum 
and even a slight nick in the cervix may be a focus of infection. It is not un- 
common to find that after a patient has been subjected to numerous x-rays, the 
cervix has been examined and found to be the focus of infection. 

When is a woman through having her last baby? If the obstetrician tells a 
woman she needs an operation in six montlis or a year, ninety-nine times out of 
one hundred she is hot going to be operated on unless she is suffering from tlie 
effects of this condition. It is almost impossible to get a young mother into 
the hospital for a repair unless it is causing her trouble. By the time the infection 
of the cervix causes symptoms, the w'oman is much sicker than if she had been 
taken care of immediately. 

DE-. BUBIS used morphine and scopolamine in the early stages unless there was 
complete dilatation of the cervix. Some patients have as many as eight doses of 
scopolamine. At the time of delivery, the patient is put under deep anesthetic, 
generally nitrous oxide and occasionally ether. He does not use local anesthesia. 

In reply to Dr. Heaney, he said that occasionally one is surprised at the con- 
dition of tho mother after deliverj' and likewise at the change in six montlis. 
Generally, one is surprised more the other way — thinking on delivery that there 
is no relaxation and having the woman come back in six months or a year with 
more relaxation than one figured on. It has been his custom for some time to 
follow the same routine in abortion cases as Dr. Heaney mentioned, cauterizing 
tho cervix or repairing it at the time the uterus is cleaned out. 
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1?U. N’. X. 1]!}ANI}V iif hi-; vxj'frit’tti'c wijli the cervix ns ;i fdi’iis ol' 

5!>f«Yt ir.'ji. Tin* K'nft" nt the Trc'-liVt'-rinn Hc-sjtiifil, f.'hicujYt, nro pioneers in the 
iieie. o{ ft'ceJ isifrelluiiji so lies! linrinp the .''■'nrs n prent nntnlier of pntients 

l n%e Iv.H :i r'Ciunitini (iv h'nn Nvith the (p’.i ^tion iis inini.i ns to whether the cervix 
v.r.s the cnu*e of |n;*.',ih!c rlu’c.nmt isjii, nrthiitis or neuritis. In not n single ease 
has he h-i (■!', nMe to tii nions; r.ito the cervix ;is ft fi-etm of infeetion except in neiite 
ger.oTrh.cnl nr tliriti'-. A ferv p.ntients rupiiring i!_v<;terecfoiny on ncconnt of inenor- 
rh.ugsn v.. re fip”t;(!>-il npnji nrel sito-e leneorrhe;'. w;is pre.-ent ninl the ei>rvix tliere- 
f(ite was reg;tr>h 1 ns a possiMe- ferns of infection tin* cervix in these eases w;is also 
reinovcii atul n'lief foUeWe.l -r, not i\ single iiisttince. Thimgh by analogy the 
rervix tnigii*. b-c saspecti 4 i s :i frnitfe.l .sunri-i' of infeetion with sy.steniie results, 
xet in his. exp< rh'r.re no siiigle cacc has ever yet bci-n proveil. 

Itli. J. 1.. BUi'.lS. iii ai'.'V.ir to J>t. Hec.ney. sai<i he hail one ease in iniml: 
A wptn.'iir of tifiy vtiirs. aln.-iv*; le.-iithy. di-velopi'il :i severe sci.'itiea. .‘^he had 
gene threngh. the w!e‘h' gauiut of feetJj, tonsils, .‘••inns e\:iniin;ttio!is, ete. .She w;is 
three or four years jv-ist t’ie tneiu'j'e.tise. An iitferteil eondition of the cervix 
v.as foand. Vfjth.its tv.o weer.s after an opiratron on the eervix the seiafiea ilis 
appeared. AV|e. ther that v.as jii«t :t eoiiiciiieiiee or not. he did iK't kimv, but. he 
has rei n similar ea'-'-s e’lnr nj' after oper.'ition atid trentinenf. He could not .sec 
why th.e rerrdx was not just ii.s liable to Ic' n ••oiitco of infeetion ns .'iny other 
ferns. 
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New Books 

By Robert T. Frank, A.M., M.D., F.A.C.S., New York City 

OF GENERAL. INTEREST 

L eake, a pharmacologist and not a physician, has used PercivaVs 
Medical Ethics^ as a stalking horse for his thesis which, in a 
somewhat more kindly spirit, resembles Bernard Shaw’s introduction 
to the Doctor’s Dilemma, in which that ever jmung Irishman says, “We 
make the doctor the judge, and fine him anything from sixpence to 
several hundred guineas if he decides in our favor.” 

Leake is far from being the layman which he calls himself. He is, 
to some degree, qualified, in mj’- opinion, to discuss the subject at 
issue and shows insight, a modicum of kindliness, as Avell as under- 
standing throughout. He says, “The profession resists efforts to 
change its present relation to society.” He quotes East, who calls the 
little guide of Medical Ethics issued by The American Medical Asso- 
ciation, “A little guide to propriety issued by The American Medical 
Association, filled with trade-union rules . . . ” What Leake really 

tries to show is that the rules of “Ethics” are little more than rules 
of etiquette developed in the profession to regulate professional con- 
tacts of the members with each other. He calls attention to the con- 
fusion between ethics and etiquette, which, after all, all members of 
the profession naturally realize fully as well as he does. However, 
etiquette is by no means, in my opinion, as negligible an affair as the 
author considers it, in guiding those whose good sense, probity, and 
idealism are not sufficient to do without some artificial aids. The 
author may at times be justified in believing that professional cour- 
tesy is confused with professional morality, and, not being in active 
practice, he may be unaware of how these two apparently dissimilar 
subjects may imply the same thing in concrete instances. By and 
large, “knocking” rather than minimizing the faults of colleagues is 
the rule with a certain type of practitioner. No one ever speaks in 
behalf of the calumniated physician, while much attention is focused 
upon the occasional glossing over of the profession’s faults. Again 
much attention is given to the ■wrongdoings or mistakes, of which occa- 
sional ones see the light of day, but the physician who is sued and 
sometimes mulcted unjustly because of the activities of the shyster 
law’yer on false or trumped up malpractice charges, is rarely 
thought of. 

According to the author, true idealism is sadly impossible in medi- 
cal practice under existing conditions of human nature. This is fairly 

ilN-rclval’s Jlpilical Kthics. Edlteil by C. D. Leake. WOUIams & Welkins Co., 1027. 


134 


!:!:vn:\vs anm* austhacts 


135 


Inu'. and yos, 5n Kpiit* <tf this, n siirprisinp: mnn})er of jihysicians, in 
toy opinion sliok to the ideal state at preal jUTSonal sacritiec'. 

L(‘nke traees the laws •rovernin^ niedieal i)raetiee from Ilammnrapi, 
kiti*r of Bahyloti sonie ’J'iOll Il.t',. to the jn’eseid. He (inotes both the 
pajmn atid t'hristian oath of Hipj»oerates. 

/Vrrtrn/’.v I'flticx w.as written heeanso of friction occnrring 

in the Manchester Infirmary. Ih-reival. in 3731. was asked by the 
trustees of the infirmary to draw np a selieiiu' of jn-ofessional condncf, 
whieli be <lid <lnrinp the eoursi' of the Jiext three years. This scheme 
is piven in detail atul in addition to the oath of llijipoerates. the code 
of elhies of 77o JmeriVoa d/ediVo/ .l-wsoeodma of 1S47 and the princi- 
ph‘s of medieal ethics of Thr .i»irriri/n MtilintI Assneiaiion of 11)03 are 
iiiclnded. TIo' introtlnetnry essays by the author, delivered at the 
Harvard .Medieal Scinud in 1027 at the sufTpestion of Dr. Harvey 
('nshinjx. are ileliphtfnl. well worth readiu". and contain mneh, as my 
disenssion lias attempted to show, of real value to the profession. 
They should he read in tin* j)roper reeeptive sjiirit and some of the 
snp'pestions, 1 feel sure, will blossom and hear fruit. 


CV.VKCOI.OOV 

(hpif rohujti, by How.ird A. Kelly and ('ollahoralors (22 in mimher). 
is a hnulmark in American j'yneeoloiry.- It is a ph'nsnre and a ])rivi- 
le'.'e to review this hook whicii. in its way, may he considered the tliird 
{•(lition of Ki'lly's ori^dnal work on Opcniiivc GinKvnlotjij wliieh ap- 
jteared in 1001, 'I'lie second edition in two volnmo form appeared in 
ifllS. This third one volnmo edition, althoufrh for tlie first time 
written with the aid of eollahorators. from its eharminjr introduction 
to the last patre. shows the unmistakable hallmark of How’ard A. 
Kelly. Althoutrh possibly a trille uneven in spots, a high standard of 
e.xeellenee jirevails tliroughont. The book mirrors the host that can 
he found in American gynecology, present c'd in a readable, convincing 
form. Tlie groip) of eollahorators galliered by Di‘. Kelly, as is readily 
nnder.slood, embrace mainly Ids immediate associates and such col- 
leagues as came in contact Avifh him at Johns Hopkins, hut is by no 
means limited to these as will he .shown if I mention Reuben Peterson, 
George Gray Ward, Lilian K. P. Farrar, Isidore Rubin, George Gell- 
horn, and others. 

The ever young dean of American gynecology has personally con- 
tributed 17 of tlie 40 cha])ters so that the hook may still he considered 
predominately Ids as heretofore. All of these chapters Inive been 
brought fully nj) to dale, Avith perluijis the sole exception of that deal- 
ing with lencorrlica, in which the light shod upon the subject by mod- 
ern researches, dealing Avith the flora of the A'agina, deserves some 
mention. 

The two chapters contributed by Ward on cystocele, ])rolapse, rec- 
locelc, and injury to tlie pelvic floor, arc Avorth careful study. Ante- 
riorly he favors a someAvhat hybrid operation, a technic to A\ddcli he 
attaches the syndicated names of Hadra, Golfe, Frank, AlexandrofC 
and Sims. SomcAvliat to Juy surprise, I see that posteriorly he still 
utilizes a technic in Avldch the le\'atores aid are actually exposed and 
united. This technic has been abandoned by many operators hecanse 


=Gyiircolocy. By Howard A. Kelly and eollahorators. D. Appleton & Co., New 
A'ork, 1028.' 
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of the hard, painful perineal shelves resulting from it. The operation 
for enterocele is very well described. 

Tlie Wcrtlieim operation for carcinoma of the cervix is beautifully 
illustrated, altliough in the text, as is the trend of modern gynecolo- 
gists, radio-therapeutic treatment of the cervical canal is, on the 
whole, preferred. 

In tumors of the ovary, dealt with by George H. Gardner and Her- 
bert F. Trout, classification of cystic tumors according to the path- 
ology is confusing. In serous eystadenoma, called by them simply 
cystadenoma, no mention of their most characteristic feature, namely 
the ciliation of the gland epithelium, is mentioned. The statement 
that pseudomucin ej’^sts do not reach the growth proportions of the 
ponderous serous e3’’sts, is conti*aiy to all the generally accepted clini- 
cal data. Tlie attempt to establish a distinct classification on the 
presence or absence of papillations appears distincth’^ fallacious as 
papillary outgrowths are, after all, aseribable to mechanical conditions 
rather than to any inherent properties of the epithelium. Papillations 
can be found in the simple follicular retention ej’^sts, in pseudomucin 
cyst adenomata, as well as in the commonlj’’ occurring variety, the 
serous ej'^stadenomata. Every pathologist will be willing to concede 
that papillations influence the clinical picture and the prognosis ex- 
tremely, but I believe that most of them will agree with me that a 
classification based on the presence or absence of papillary outgrowths 
is not warranted. 

Such cliapters as Peruterine Tubal Insufflation bj’’ Bubin, Endo- 
metriomas by Lewis, Ureteral Stricture by Hunner, Tumors of the 
Bladder by Burnam and Neill, Protein Therapy by Gellhorn, Badium 
by Burnam, X-ray bj^ Pricke, Pneumoperitoneal Boentgenography by 
Peterson, Ultraviolet Badiation by Pricke, Electrothermj' by Grant 
E. Ward, Topics on Psychopathology bj'^ Esther Loring Bichards, show 
the tremendous ground covered in this textbook, as well as the wide 
appeal that it is bound to have throughout the profession. 

Pew men can hope to look upon as long, active and fruitful a career 
as Howard A. Kellj'’. We hope that he will continue to exercise a 
guiding influence on American, and in fact, on world gjmecology for 
many years to come. This book sums up an entire era of gjmecology 
and is a lasting landmark in medical literatiu’e. 

Schroder’s monograph on the genital cjmle of the human female 
and its disturbances’* is a most impressive contribution, complete, con- 
taining carefully selected material, much personal research which has 
extended over j'-ears, and a detailed search of the literature. The Ifji’"® 
clinical material which is embodied has been worked over and sifted 
in a most meticulous fashion. If anything, from the American point 
of view, the monograph is a trifle too long to be readily read. On t.ie 
other hand, it is a wonderful mine of information and can be referred 


to for material and literature alike. 

The many microphotographs, particularly of the ovary and endo- 
metrium, in a multitude of functional stages, cannot be duplicated m 
any other book. Fifty pages are devoted to the cycle of the 
animals. Schroder, as is well known, has elaborated and fortified the 
theory of menstural endometrial desquamation by his many continued 
and personal researches. He submits the physiologj^ of the female 


'’llandbiicli tlt-r Gj-nacUolopric. Herau.sscRebcn von Dr. IV. StoeckCl. 

Zvelte Hillfte. Dor mensiiclle Genitalzyklus (los Wofbes iintl seine btjni h > 
von Dr. R. Schroder. J. P. Berg’mann, MUnchen, 1928. 
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PYX hornioivY to a ilotailial analysis. In additi(tn to tin; introdncton’, 
anatomic and |)}ipio!o<ric portion, tnucli carci'ul attention has been 
devotc'd to tlio idiniea! clnnitrcs wldndi ocenr dnrinfr bolli llie nonnal 
cyoie and iji disease. He enij)!jasi'/.es, as he always lias, the abnormal 
pcr,sistemn‘ ot the ripenin;^ follicle and the irretrnlar hemorrhagos 
resnitinjr therefrom, due to a stationary hy)ierp]asia which lie calls 
metropathia hemorrlmiriea. ICndomeiritis, endometriosis, as well as 
{loneral distnrhanee.s aeeompanyinp: metistruatiou. are discussed. Tlu; 
hook is a monnment of neenraey based on jn'rsnnal research, both 
laboratory and elinienl. .and can be used as .a valuable mine o£ infor- 
mation. 

In the same .serit's. Hnir'dinann has ileserihed stei-ility and steriliza- 
tion* in the course of 271* pajjres. Tin* subject is treated from every 
aspect most thoron^^hly jind cb-tailedly. Partieuhir attention is paid 
to insuftlation, .salpiiijirojfr.aphy, the various indications for stinndating 
do.Sfs of x-ray, jifter the functional and f)r;:anie cruises of .sterilit.V 
have been dealt with. The concluding jmrlion of this monoi;rnph deals 
v.-ith the causes jnslifyina' .sterilir.ation and the metliods employed. 

The .seoontl j>ortinn of this installment, which in all rcjiro.sents the. 
tliird Yohime, is the inpmrtanee of constitution in by 

Mayer, a most coinpi<‘te mono'xrn]>h of .')7r) jnifres. h'irst he lakes up 
the difi'crence he{v.-een man and woman, then tin; .sjieei.'d lemalc char- 
ncter.s. The changes due to marririfie and jirepnaney are discu.ssed; 
tlic eomjiarative duration of life in women and men and lliiur psychic 
differences. Ijinh-r pathology of constitution, the .somatic types arc 
fir.st dc-scrihed. tlicn the marked deviations, such as infantilism, in 
wliich he takes up face, liands. teeth, hrieists, vulva, hair, general 
build, and the internal genitals themselves are doidt with. Among 
other conditions are asthenia, obesity, gigantism, and nanism. Tonus 
anomalies, inter.sexual and hypcrsexunl tyjics arc next discussed. The 
influence of constitution on menstruation is an imjiortanl. and inter- 
esting ])hnsc; the early or late appearance of the menses, dy.smenor- 
rhea, sterility, distnrhanccs of jircgnancy, all come under this main 
heading. Next the sex of offsprings, twinning, and other fetal anoma- 
lies are mcniioned. Jnlcrcurrcnt. conditions as llnor, tnborcnlosis, 
carcinoma, the rc.sistancc to operation arc discussed from the point of 
view of constitution. Tins, like Schroder’s contribution, must he eon- 
•sidered a most valuable addition to the world’s literature. The sole 
criticism that 1 have to make is, that both of these monographs err on 
the side of too great a completene.ss, verging on prolixity, which does 
not distract from their value as reference Imndbooks, hut will kcei) 
the average reader from jierusing them from cover to cover. 

The fourth edition of Fanro’s well-known treatise of gynecology,"' 
a large two volume affair, has just appeared. Fanre today is the 
dean of French gynecologists and holds one of the few chairs in 
France strictly reserved for this specialty. The anatomic descriptions, 
as heretofm-c, arc very good, including the illustrations. The chapters 
dealing with physiology arc by no means modern or up to date. This 
applies especially to the description of the details of menstruation. As 
a direct result of this somewhat archaic physiology, the treatment of 

‘irninllmcli <Ior OynnolcoloKle. .T, A'clt-W. StoocUol. Dritter 13nnil. StcrilHitt unci 
Slorlli.‘!ation. nedouUmK cler KonstUutlon fOr cllc Fniuonliellkunde. Boarbeltet 
von F. lOnRClmnnn vine! A. ATriyer. .T. F. BorKniniin, Altlnclicn, 1027. 

'Trnlto do Gyiu'coloclo JIoinco-OIiIrHr;rIc«lc. Qiialri6 I'dltlon, pav J. L. F.aiirc ct 
A. SIrocley. Gaston Doln et Clo, Paris, 102S. 
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fanctional diseases is likeAvise not modern. After all, to speak of 
“asthenopie d’origine uterine” based on a reference to Morse of 1887 
{New York Medical Journal, 1887) is hardly excusable. Instead of 
references to Deuteronomy and Leviticus in regard to leucorrhea, the 
average reader would j)refer some description of the degrees of con- 
tamination (Reinheitsgrade). The description of operations for pro- 
lapse are not complete from our point of view. 

The authors feature lipiodol for the determination of tubal patency. 
The descriptions of medical treatment are detailed. Most conservative 
technics of operations are gone into quite full}’’ and are illustrated in 
a striking fashion. The French literature is considered in great de- 
tail so that this volume should be an excellent source to find references 
to the French literature. On the whole the treatise must be considered 
a very well balanced gynecologic textbook. Operative indications are 
not stressed to the exclusion of conservative measures. 

Radium in Gynecology by the late John G. Clark together with 
Charles C. Norris and Dr. G. Failla** covers the entire subject in a 
manner designed to meet the requirements of the medical man and 
especially of the gynecologist in order to help him select the proper 
cases for treatment. 

Although the article by Failla on physics is 100 pages in length, 
very interesting and clearly written, it will hardly be sufficiently de- 
tailed to act as a guide to the trained roentgenologist, but is an ex- 
tremely lucid description. 

The historic introduction to the subject is pleasant and informative, 
and shows why radium has gone .down to $70.00 a mg. with ultimate 
prospect of eventually reaching one-half of this price, as well as the 
destruction of the American radium producing companies. However, 
radium will always remain expensive as it is present only in 1 to 
2,800,000 parts of uranium. 

When used for castration by application in the uterus, 1200 mg. 
hours are required to act on the ovaries. This amount of application, 
and this I consider a serious defect of radium versus x-ray castration, 
will always produce a persistent leucorrhea. The authors favor bi- 
opsy for diagnosis and, in spite of theoretic danger of exploratory 
curettage, likewise advocate this diagnostic measure in cases sus- 
pected of corpus carcinoma. 

The authors present no statistics of their own on carcinoma of the 
vulva and vagina. In carcinoma of the cervix, although immature 
types respond more readily by preliminary healing to radium, the local 
response being 76 per cent in comparison to 51 per cent in more m^ 
ture types, the end-results in both groups are the same. Clark found 
that in Group 1, in which carcinoma of the cervix is limited to the 
uterus, radium alone cui’ed 28.5 per cent, while radium combined Avith 
high tracheleetomj^ by means of the cautery knife, cured 83 per cent. 

I notice with approval that the authors advocate preliminary curet- 
tage in all supposedly benign hemorrhages from the uterus before 
using radium. The sole criticism I have to make of the book is its 
extremely impersonal method of presentation. I would have pre- 
ferred to have heard more of the personal experiences of both of the 
authors because of their extensive study of the subject. 

Three more installments of Halban and Seitz’s Biology and Patli- 

'Radlum In GynpcoloCT’. By John G. Clark and Charles C. Norris. J. B. Lippincott 
Co., Philadelphia, 102S. 
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oh}tjii of \Vo)nnv 
J'oronsio {lynocoit) 


havi' ai>poari'(l. Inslallnu'nts 40 niul 42 deal 
t;y by Ki'uter of CJra/.. 'J’lic (lonnan and Austrian 


huvs ar»‘ thr om-s ronsidfved. Consrqm'nlly thr American jzynecolo- 
pists Avili not derive full benefit from these mono^rajdis. However, 
the subject tnatler dealt with is. after all, ap])lic'able to the laws of 
any natitui. with some ebaufres, Kvery asjieet of leiral medicine in ref- 


erence to jryneeolou^y is discussed in detail. Siieb subjects as the legal 
resj)onsibiiity of jibysicians, the physician as an exjjert witness, are of 


general ijderest. (tf sjieeial importance to gynecologists is the diag- 
nosis of virginity juul of rape, the legal indications for sterilization. 


the determinatifui of stillbirth or murder of the newborn, the diagnosis 
of antecedent abortion, ami other like subjects. 


Installment 41 contains tlie subject of the relation of the nervous 
.systetn to the genitals by .1. X<ivak (»f Vienna. A good anatomic de- 
scription. well illustrated, is introductory. Diseases due to menstrua- 


tion and pregiKUiey ;ire diseusse<l. The author finds no increase in 
peripheral irritability in cclaiujisia. Knecjihalitis and ju-egnancy, chorea 
and pregnancy form interesting reading. The trauma of labor on the 
peripheral nerves is important. Finally, the injury to tiie fetal brain 
is carefully gone into, with illustrations, 'fhe second portion of this 
installment deals with the physiology and ))atiioIogy of jniherty in the 
femnb' by Xeuratli of Vienna. Of interest are especially the tumors 
of the jiineal and adrenal glands, producing primuiture ])uberty. 

Cotte. successor to I’olloson of Lyons.*' afti*r remarking that opera- 
tive technic, is stabilized and staiulaniized but that therapeutic prob- 
lems continue to retpiire elucidation, has jiroduced this huge and 
massive compilation covering every aspect of the functional disturb- 
ances of the female genital tract, including ])hysiology. clinical mani- 
festntion.s. and thcraiieusis. The treatment, while impartial and 
thorough throughout, lacks originality and the personal touch. An 
immense amount of literature is incorporated, especially from French 
.sources, but because^ of the lack of an authors’ index, is not readily 


accessible to the research student. All the newer acuiuirements, such 
as the contamination degree of lluor, insufllation, lij)iodol injections, 
and operations for sterility, arc disxm.ssed in fidl. 

Crossen’s (ii/iircolor/ii for Xursrs'' is a concise, beautifully -gott on up 
tiixtbook of less than 300 pages. It is ])rofusely illustrated from many 
sources, ’flic text is nice and simple, and yet detailed. In succession 
the anatomy and ))hysiology of the genital tract, gynecologic diseases, 
examination, treatment, both nonoperative and operative, and prepa- 
ration of supplies are gone into. The entire book is very adequate, 
readable, and good. 

Menopause and its disturbances is dealt with by Zacherl.’" He dis- 
cusses the physiology and pathology of the onset of the climacterium, 
and attempts to point the way to recognize menopause symptoms and 
to weed out other similar .symptoms arising from more serious patho- 
logic disturbances, such as myoma and carcinoma. Only too often 
serious pathologic conditions mask themselves as climacteric disturb- 
ances, to the danger and detriment of the patient. This monograph 
is timely. 


unoloKto mill mtholojrlo lies WoIbrK. .T. Hnibnn unil L. Seitz LicfcnuiKon 40. 41. 
42. Urban * ScInviirzcnberK, rterlln, 1027. 

"TronbloH FonrtlonnolH ile I,'AppiireIl Oenltnl i!c In Keninii'. Par G. Cotte. Ma-sson 


et Cic, Parl.s, 1025, 

‘’Oynprolojry for XiirKOK. B.v H. S. Cro.ascn. C. 
a'lUo WrcIiKelJnlire ilcr Frnn. Von H. Zachcrl. 


V. Mo.sby Co.. St, Louts. 1027. 
Julius SprlnRor, Wien, 102S. 
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Tottenham’s Auls io Gynaecology^^ has reached its seventh edition. 
This book evidently fulfills a want as its republication indicates. 

OBSTETRICS 

Sejourne’s monograph on MUral Stenosis and Pregnancy'^^ empha- 
sizes the fact that radiologic examination is necessary in order to 
determine the size of the left auricle which must be watched. If there 
is dilatation, interruption of pregnanc 3 ^ is indicated. He warns against 
using ether in emptying the uterus. Pregnancy should be forbidden 
in eveiy case of mitral stenosis in which there has been an attack of 
edema of the lungs. About one-half of the eases are stationary and 
these cases maj’’ be allowed to go to term. The monograph is lavishly 
illustrated with roentgenograms. 

Grosser, whose work on iilaeenfation lias been classic for manj’' j^ears, 
has written, as part of the Deutsche Prauenheilkunde a general work 
on the development of the fetus, membranes and placenta of the hu- 
man species and mammals. Considerable space is devoted to the 
comparative studj^ of placentation in different species, including the 
very useful description of laboratoiy animals. The main subdivisions 
of the book are on progenesis, dealing with tlie ovum, the sperma, and 
fecundation; blastogenesis which deals with the earty divisions of the 
ovum; and placentation. Seventy-five pages are devoted to the com- 
parative aspects of this important question, the rest to the human be- 
ing. The book is well illustrated, complete, and contains good refer- 
ences to the literature. It is a most authoritative exposition of the 
subject, and of particular use to medical men as a source of reference. 

Vignes and Jean, with the collaboration of Robin, have issued 
L^Annee Obstctricale covering 1925.“ It is a pity that so much time 
intervenes between the assembty and appearance of this valuable 
summary and digest of obstetric activities. The French editors should 
keep in mind and emulate the promptitude of our American year 
books which are in the hands of their readers only a few months after 
the j^ear is completed. 

The authors have shown their well-known care, reliability, and ex- 
actitude. ' Normal pregnancy, especially the features of diagnosis and 
the changes in the individual organs, are taken up. Under pathologic 
pregnancy, ectopic, hemorrhage during 2 iregnanc}’', pernicious anemia, 
the toxemias and intercurrent diseases are dealt with. Abortion, tu- 
mors, labor, therapeusis are among the subjects covered. The allied 
subject of pueri culture, the pathology of the newborn, legal obstet- 
rics, are included. Under the heading of researches, the function of 
the placenta and of the pancreas during pregnancy, the Wassermann 
reaction as affected bj'' pregnanc 3 ’’, and in 25regnane3’', e 2 iidemic abor- 
tion, carcinoma in pregnancy, are a few of the subjects discussed. 
References to the literature throughout are abundant, international 
and accurate. 

“Aid to Gynaecolofry. By R. B. Tottenham. Ed. 7. Wm. "Wood & Co., New York, 
1928. 

“liC Kctrccisscment Mitral dan.s fie.i Itapports nvec Jj'JStat riierpcral. Par 
SC-journd. Gaston Doin & Cle, Paris, 1928. 

“Frcahontwickluna Biliautbildunp: imd Plaorntation do.s Monschon “"'I Sa^icWiP^j 
Von Otto Gros.ser. Deutsclic Frauenlieiikunde. FOnfter Band. J. i*- rseib- 
mann, Mtlnchen, 1027. „ 

“XVAnnre Olistetricale. Travaux do 1025 ot Questions Obsfetricalcs ‘^’AcLmlltc. ■ 
Vig-nes et B. Jean avec la collaboration do V. Robin. Masson et Lie, 
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i;i:vn;\vs anh Ai'.sTKAf-r.s 


I h;it most prnlitio niitlmr. L. KnuMikol, 1ms now Avritten n short 
ftvatiso «tn Socutl Clhslt fnrc tnul (iKnci'filoaii^’' (h’sijriiod I’nr Iho jiuid- 
arn'o Os physiriaus t>m]tloy<‘d l)y tin* »rnvcnuiii>nt in scdiools, insliin- 
tnoss. hospitals, industri.al loii'j:i*s. |<>nal, jiolim*, afldcdios, children. 
Avtoncu. and other sjn'cialiics. Tin* scojw of this small mono<rrjiph is 
inter, it hepins with iho siconattis. hhmorrhcji of the eyes, takes ti}) 
vnlvuA'at.'itdtis <tf children. HlV dttritttr ])nl)crty, had habits forttUMl in 
youth, such as tin* uAS'rloiidinu of the bladder and tin' rectum. He 
deals Aviih jiiodcvn Avoman's clothes, llie lightness of Avhich he consid- 
ers admirable. Avei-,.ddna' 1 jtound ji<rainst b pounds for men. He takes 
tip studs diver.se subjects as .sports, injuries, ineludino the determina- 
tion rtf virpittity. sex. ]tr<’pttaiiey. and ra)>e. Harriape and its duties 
are discussed. Wnrlc. fi'rtility. and .sterility, the puidanco during 
jtrepnancy. instruelion in pynecolopy and obstetrics, ete.. are among 
the tnjdcs (b'Jilt Avitb in a mo.‘'t brit'f .and yt't understandable fashion, 
'i bis book wonld be w<irth tvanslalitip. 


'riii.s .l/»i/?cod /I'ep'O*/ fur iht ;ii<tr of ihr. (lltn^ijoir Jiniial Mater- 
r>il)i <nut ]Vo})u)}'r Jlorptial'" is the lir.st fortnal rejtort issued by this 
hospital. Within its Avails dbatl eases Avert* 1ri>aled (hiring the year, 
Avitlt 1*2 nmtt'rnal deaths. 'I'he I'ntire report is in the form of short, 
eomprelumsive tables dealiiip with every phase of obstetric activities. 
In addition, .'lot*! (.'ases wi're .allended in their homes, Avitli only one 
maternal death. 


The Terreaiui.t of Vrerjnanep, (’linieal and Hiotdiemioal Study by 
rrtru.'kshank, Hewitt and f’ouper, is issued under the at'gis of the 
.Medical Hc.seareh (’onncil of in27.‘* It is based on 200 cases of toxemia 
o( the second half of i>vegnancy. and •12 novtnal pregnant, women, 
'I’his rt'pori like the jtrt'ceding also come.s from the GlasgOAV Royal 
Maternity Hosjtilal. The material is divided into albnmiinirias, pre- 
eclainjitie toxemias, nejihritie loxeinitis, and eclampsias. This .short 
monogra}')]) goes into a very detailed analy.sis tind has elaborate charts 
in Avhieh all the symptoms are disen.ssed in detail. Uareful examina- 
tions of llie blood ami urine are likcAvise rejmrted. No evidence faA’or- 
ing either an eitdoerine or jmrasitie origin of toxemia has been fotind. 
A number of jmssible sources for the toxic factor must be considered 
iiicluding llu! felu.s, ]))acen1a, and disturbances of maternal metabo- 
lism. 'J’iie monograpii concludes Avilh a carofnl analysis of tlie cases 
in Hie form of ease histories. 

Chitilhirih Ity the late Hr. William George Lee, of Chicago,^® is a 
.short, liandsomely gotten n]! book. There is a philosophic introduc- 
tion, and throughout, the subject is rather discursively and generally 
ju'csented Avilli few hut exetdlent line druAvings as illustrations. The 
method of treatment., Avliieh is almost that of an essayist, makes the 
reading of this volume easy hut IcaA'cs the reader Avith somcAvdiat hazy 
idea.s. Its perusal should be of ])articnlar interest to Avcll-instrncted 
laymen or to the medical students .just beginning their obstetric Avork. 


i''.So7.1iiIn 0<'.lnirtf.lilirci iinO Oj-iihpUoIokIc. A''on L. Frncnkcl. Urban Schw.arzcnbci'K, 
ncrlin, n)2S. 

’’■■Aloillrnl llrport for llio year 1930. Olnscaw Koynl SlatornU.v and AVomen's Hospital 
J. N. (irulck.sbank, Hl.U. AA^llIiniii Uodpe & Co., Ltd., Gla.sRow and Kdinburgb, 
1927. 

’’Tbo Toxemias of Tregnniicy. A CUnlcal and Blochomlc.al Study, by .T. N. Cniick. 
.slnink, .T. Hewitt and K. L. Couper. III.s Majesty’.^ Stationery Ofllco, London, 
1927. 

’‘'CbUdldrUv. By Win. G. lyie. The University ol Chicago Press, Chicago, 1028. 
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Miltnei* lias undertaken the sixteenth edition of B. S. Schultze’s 
Textbook of Midwifery , the book being designed for midwives rather 
than for physicians. Tlie first edition of this classic appeared in 1860, 
tlie fifteenth edition in 1914. Doderlein has written the introduction. 
The expansion of the volume is warranted by the fact that in Bavaria 
the course for midwives has been extended from five to twelve months. 
The text is clear, concise, and well arranged. Would that our mid- 
wives Avere subjected to a similar intensive course of training. 

Burckhard,*'’ under the guise of an Ohsieiric and Gynecologic Tliera- 
peusis, has produced an alphabeticall3' arranged list of German chemi- 
cal products, interspersed here and there with descriptions of diseases 
and interventions. The descriptions of diseases and methods of treat- 
ment are far from being poor but the drug list resembles that put 
out bj’’ the ordinaiy pharmaceutic advertiser. 

Hammond’s Physiology of Pejjroduciion in the Conr^ ivas written in 
1922 but a short addendum brings the literature up to date. The 
studies Avere undertaken mainl 3 ’^ to settle practical breeding questions 
and for milk improvement, but the obser Actions are so accurate that 
they are important to the pln'^siologist and medical man. In order to 
test the actual time and duration of estrus, he adopted the method of 
Ancel and Bouin of using a Amseetomized bull. ObserAmtions -Avere 
made on heat, impregnation, the C 3 mle, pregnancy, changes in the ud- 
der, and sterilit 3 L The stud 3 ^ ma 3 ’' be considered a Amluable morpho- 
logic contribution and the literature contained is also of use. The 
latest ph 3 ’-sioIogy is not incorporated in the text or in tlie addendum. 


SURGERY AND PUBLIC HEALTH 


The third edition of Horsle 3 ’^’s Operative Surgery-- is a A^ery Avell- 
balanced, instructive textbook, coAmring all phases of surgep’’ ade- 
quatel3'^, but particularl3’- interesting along certain lines Avhich the 
author has ahvays emphasized. Chief among these are the biologic 
versus the mechanic phases of surgery. After all, this point of aucav 
Avill preA’^ent a surgeon from recklessly follonung fads Aidiieh have an 
entirely AAwong theoretic basis of Avhich I may instance the metal 
bone plates so popular a feAv 3 mars ago. Among the numerous ncAver 
surgical adAmnces treated of in the book, are a chapter on cicatricial 
contractions, the Blair-Bell lead treatment of cancer, the numerous 
neAV technics for gastric resection, intestinal anastomosis without 
clamps, Cutlers’ operation on the heart, and Sauerbruch’s tlioraco- 
plast 3 ’'. Such a purel 3 '^ cosmetic operation as face lifting, is discussed 
in considerable detail. Only a Amry short description of peri-arterial 
sympathectomy is gh'^en. Man 3 ’' ucaa'^ and excellent illustrations have 
been added to the book Avhich Avill be found most useful for both the 
student and the practicing surgeon because not onB’’ are the elements 
and general principles given, but Dr. Horsley’s man 3 '^ technical inno- 
Amtions are embodied in the text. 

Volume VII of the Medical Department of the United States Army 
in the World War^^ has been edited by Col. William N. Bispham, M.O- 


Neu bearbeitet 


Urban 


“Lehrbtich tier Hcbammenkiinst. Aron B. S. Schultze. IS Auflage. 

von Dr. v. Miltner. AVilhelm Eneelniann, Leipzlpr, 1028. , u 7 

^Gebnrtsliiiaicho tintl (rj'nackoloKischc Tlicraple. Aron Dr. Georg Burcknaru. 

& Schwarzenborg. Berlin. 1928. TT„iv 7 <r< 7 ltv 

”The Pliysiology of Keprodiictlon In the Cow. By J. Hammond. Th Un 

Press, Cambridge. 1027. , , „ c.* t iooq 

-■^Operative Siirgerj-. By .T. S. Horsle.v. Ed. 3. C. V. Mosby Cy-, St. Louis. lO.!^ 
“The lUedlcnl Department of the United States Army In the A 1 orld Ay a . • 

Training. By Col. Wm. N. Bispham. mepared umler ^he d rection 
Gen. M. Air. Ireland. U. S. Government Printing omce, AAra-shington, jv.i. 
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it (teals' with the tniininj,' «»i' inedirni. fh-ntal. snaitiiry, and veterinary 
oOieer-s as well n^ tin' and lueilienl Imili in the Ihiited 

islates iind in tin* A.K.!‘\ 

The vanon.s tm-dietd nthwa-.s' trainin^r eani|(s. tin' traininf’- in posts, 
tunlnlir.al ion. and other e:u)i;>s. are taht’H np in detail. Over laO jtages 
t\ie devoted to (‘ntup Oreeiiir:!i\ (Jern-eja, with many illustrations. In 
sstimnary iwsrJ Hilev. h'ort T.enjamiti ll.arrison. h’ort l)i‘s Moines are 
reft*rre(i to. 'I'he speeia! selootK, itududnnr the Army Medietd Sehooi. 
Wfis[ii!ipt<ittt are In tin' army niedieal m'IhkiI routine iiu.'dieo- 

jnilitarx' etiuea'ion hioi heen piven with attention to liypieiu*, labora- 
lory Work, x-ray. orthopeilii"' and rese.'ireh. Siuidenly these .letivities 
had to he * reinendoUsly (*xpand»'d. I his was ilone hy the aid of pio- 
fesstojial .seiunds (»])e!ii‘d at varnnis institutions and \jni% ei sities, ol 
v.liieh 1 insianee merely a iew .siudi as ^ ale. ( orne)!. Vs ashinirton, 
Jiarvard. I’jiiversity Jiospit.a! Philadeijihia. Ihu'ki’leller Institute. Xov 
York, etc., ete. A’seioed of nnrsijip is lilci'wise deserihed. a.s well as 
the aetivitie.s neeessiiry to drill and t<‘aeh deiitist.s, veterinarians and 
s.'initary units. 

!« the A.hkF. the Arsnv .'<;nii!ary School of Lmipres is desenbed. 
An appendix of (»ver aPi) p.apes is ati omnimn naihrnon whieli includes 
.Mihjeet.s from amhrine to x-imy. This volume of Dn- senes, of which 
others have been review.-d. makes intereslinp readin-r. is injornmtno 
and will prove of use in keeping the medn>al eorps active and alive. 

Volume IX is a (oimposite des<-ription of the comiminictible and 
other diseases'* oeeurrinp <inrinp tin- World War, 

Armv. both in tins country and abroad. A number ol 

.!,-scTil,,-l tl..‘ vari.m. pl.as.s. T.vpl,(ml 1 ,'vor. ;vl,u.|, in lu Siwmbl. 

Ameriean War attacked 114 out of (wery 1000 . m tlic •'* 

nie.ted our army only O.OT to the KKlO. l.dlnmi/a, ^ 

caused a tremendous morbidity rate. n nneiinioiil'i to 

wliirf, b.- W) I.'T .-.■Mt of tlM, lolnl rtoalbs l.ora d.seaseb 

oecnrring dnrinp the war. 
voimoo xni doaiH ui.b -bo 

.slruction ami votmlioii by -Majoi A. 0 . > a, Vm-so Corns A 

porli,,,, of tho volnoie lioinp- ilcvolo.l to ibo Aim.x -Nm-si, Corps. 

voluminou.s appendix concludes this lluek tome. 

Tho roporl b.v C.,.lon„l ...ul I’olol on Unmujc w 
won nnido lo tin,' Dlitb l-ronob Kurp-.ool eonsn'o . ' "'’’vr|?„„rm 

no (Iraimigi! wliorc tlio draiiMgc in bad 

loft or ...oalorod to I,'",’ r,,,:'.lrt:r lunn;, a, Id to tho 

pelvic cases, draniape ''S fV tpe rcdoii cannot, be entirely 

iif 

ing colon. 

»'Tlie .Modlrnl Tlrpurtno-nt «f Uinit ' CoV.**^.t)' 'K**S ner. Prepnmi 

Cotomunlcnblt! .'m<l At AV'' Iielund. U. S. Government Prlntlne 

under the direction of XInJ. Ocn. ai. "• 

Onice, AV'nJthllUiton, 3027. , . . Worhl AVnr. A'’ol. XIII. 

=*The Metllcnl l)ej.i.r(mon( of the '^"”‘:'Y;‘’j‘\‘*‘i,Vc'Uloniil Kducatlon. By Xlaj. A. G. 

Part 1. Phy.ilcnl Beconatrucl on nml Aoc.uion^i 

Crane. Part H, The Arin> Aui. c J - ■ m. Patel. Gaston 

-'^Bo UralnnKO ni ChlrurRlc Ah.Iomlnnlo. By 1‘. Carteimt 
Doln & Clc, Paris, 11)28. 
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The Annual Ueport of the Surgeon General of the United States for 
1927,^' as usual, contains a wealth of information, but does not lend 
itself to reAuew. Such diverse subjects as the incidence rate for colds, 
leprosy investigations, malaria, and nutritional diseases will be' found 
in successive paragraphs. 

Another important federal report is the Eleventh Annual Report 
containing the birth, stillbirth and, infant mortality statistics for 1925.^® 

The eighth series of Methods and Problems of Medical Education 
issued by the Rockefeller Foundation*® is about equally divided be- 
tween European and American Institutions. The internal medical 
clinics of France, Germany, England, Holland, Canada, and the United 
States, are discussed. Besides that, tliere are descriptions of surgical 
clinics in various countries. Heart clinics are also described, and the 
new obstetric hospital and residents ’ quarters. University College Hos- 
pital, London, is reported. Teaching gynecologj’-, University and 
Bellevue Hospital Medical School, New York, is included in this vol- 
ume which contains short descriptions of these various departments. 


INTERNAL SECRETIONS AND BIOLOGY 


The fourth installment of the third volume of the Randbuch der 
Inneren Selcretion by Hirsch®® contains the completion of Eggenberger’s 
Thyroid, Goiter and Cretinism. Of the 4,000,000 Swiss inliabitants, 
30,000 have had goiter operations, but with the expansion of prophy- 
lactic measures, this average is rapidly diminishing. A full descrip- 
tion of cretinism is given. 

Peritz discusses the parathyroid. Without too close scrutiny, he 
places a number of diseases under the heading of constitutional spas- 
mophilia and angiospastic dystrophy. He emphasizes nervous hyper- 
irritability and attempts to illustrate a characteristic mouth, and es- 
fiecially discusses cold hands and feet. Tlie theories and therapy of 
tetany are fully discussed. He is evidently not able to utilize Collip’s 
parathormone because it is not obtainable abroad. 

Lesehke deals with the diseases of the vegetative nervous system in 
a most interesting and instructive fashion, giving the applicability of 
this research to every phase of endocrine disturbance. He goes with 
great thoroughness into all the reactions, both drug and others, for 
the determination of changes in the vegetative system, and gives a de- 
tailed description of methods of examination, types encountered, _ etc. 
Among the diseases dealt with are diabetes insipidus and mellitus, 
edema, dystrophies, both accompanied by adiposity and atropliy of 
fat, sleeplessness and sleeping diseases, chorea and myopathies. The 
installment concludes with a description by Cimbal of p.sychoses and 
neuroses from the endocrine aspect. This series is proving to be ex- 
tremely impoi’tant and authoritative. 


J^Anniml Kcport of the SurRcon General of the Public Health Service of Uic 'Dnlted 
States for the Fiscal Year 1027. United Stales Government Printing Ollicc, 
Washington, 3027. 

“Birth, Stillbirth, and Infant Jlfortalitj' Statistics for the Birth J^<^plstration Area 
of the United States, 1923. Eleventh Annual Report. Part I. linitea btate.s 
Government Printing Olllce, Washington, 1027. 

“■Methods and Problems of Ifedical Education (Eighth Series) Division of iModicn 
Education. The Rockefeller Foundation, New York, 1027. 

=»nnndbtich der Inneren Sekretion. Dr. Max Hirsch. Ill Band, Elofcning 4. 
Curt Kabitzsch, Deipzig. 
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lloubi'H s ( oiDpiit'otivr P}i i/.siffhfpjf Dj lull Did! t^i'ri'rhoiv'^ is ;nj <,'X0(?1- 
Iriit. Wi41 writtfJi. i*xt iM'infly t-onsi’t-vativo. aiul ludsl judicial ))ro.sonta- 
tion. 11c lias coutiiicd his (lisc\jssi»m to certain j)liascs of tlic subject 
aiid treated these thormn^ddy without ]u*ejud!xnn‘ul. In discussing acl- 
ivnalin and netuaumiscular coordination, he iias (>ntir(4y thrown over- 
hoard tlu' tonus theory, (hi tin* other hand, lie appears to accord con- 
sitlerahle value to the eficct ol tlie jiittiitary jiosterior lobe secretion 
on vasomotor rcjrulalion. I'he chapter on the ductless glands in the 
developmental process is extremely in t crest iim*'. Ivmphasis is jilaeed 
on the jmssihlc fallacies in the interpretation of metamorphosis as af- 
fected by ^damlular feeding. 

•Somewhat to my surjirise, Hoirhim a])])cars to accejit the tenuous 
hypollu'sis of Dixon ami Marshall on the eiTect of ovarian secretion in 
promotiiifr posterior pituitary secretion which, in turn, is sujiposed to 
have a sjundtic excitalmw action on the uterus. Aceordiufr to this 
hypothe.sis. the case in which I was forced to remove* (he last remain- 
ing: ovary durin*r tin* fifth month of ^restation shoidd have gone far 
(•vertime if spontaneiuis labor were to occur at all. Instead of this, 
tlie tmlient hml a normal. um-omp!icnled labor, si'tting in exactly on 
the jiredicted date. 

It is rather impossible to agree with Hoghen when In* quotes and 
accepts the statenu'Ut of deoffrey Smith that the secretion of the 
ovary or of the testis is not an established fact. Hoghen should keep 
in mind that Loewe and 1 simultaneously demonstrated by specific 
methods the ]>rcsenci‘ of the ovarian secretion in the circulating blood. 

The Rate of Living by Kaymond Dearl'- embmiics the exjiandcd lec- 
tures given at University College, London, during M12T. The author 
says that biostatistics is the sign, .symliol. and indeed in some respects, 
the very essence of a sejiarate science, the biology of grouj)s. The vol- 
ume is based on eight years of study of a eari'fully controlled life of 
the fruit fly (drosophila meianogaster). The author deals with mor- 
tality in the main, but in order to make the reader under.stand, he 
enters into the technic and then discusses density, duration and inheri- 
tance of longevity. The rate of life depends on the rate of; living. 
This very readable <*xposifion of a rather difficult subject is Avell 
worth while. 

Crew, in his Gcnclir.s of Sc.ru(ilUg in Aniinalsf^ handles an extremely 
difficult .subject. As he says, until now this subject has dealt, mainly 
with “the .significance of ratios between classes of related individuals 
which npiiear in successive generations of an experiment starting wdtli 
two types that difl’cr from ajiother in respect of one or more heritable 
characters.” Crew likcAvise says, ‘‘I dread lest in my presentation I 
may chill the interest in my subject that I would awaken in the 
reader.” As far as I. am concerned, he came near doing so, because 
I had to start the reading of this book three times before I could be- 
come sufficiently interested to continue its perusal, but Avas then really 
repaid for the trouble. Perhaps the fault lies in the tact that genetics 
has devclo])ed a language of its oavu, a terminology and phraseology 
as distinct fi-om the medical as that used by a hiAvyer. In the next 

’*Tlip CompiirnUvp I’hyKloIofry of Infcrnnl .''iTrcUon. By Ivancelot T. HoRben, M.A. 

Macmillan Co., New York, nt27. 

’"Tlio Jtntc of nivliiRT. By Unymoinl Pearl. Alfretl A, Knopf, 1028. 

’■'The GeiietlrH of Sp.vualUy In Anlniulx. By F. A. U. Crow. The Macmillan Co., 

New York. 1(»27. 
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edition I would suggest a readily accessible glossary to help the reader 
over these first stumblingblocks. 

Sex in the higher animals is usually predetermined at the time of 
fertilizatiom The author deals with sex determination, parthenogenesis, 
sex-linked inheritance. For sex reversal there must be a switchover 
from one type of metabolism to another. The sex ratio is likewise dis- 
cussed. The presentation is clearcut, concise, but seems very difficult 
reading for the average medical man. 

In my search for a usable Zoology for both myself and medical stu- 
dents, I have come across the one by Kerr of Glasgow, published a num- 
ber of years ago.®* Its com])aratively short compass of nearly 500 pages, 
in spite of profuse illustrations, its clearcut description of morphology, 
makes it useful. Any medical man who keeps up with biologic literature 
is constantly obliged to work up the lower forms which are used in 
experimental laboratories. For this purpose Kerr’s book is very de- 
sirable. Lack of space has necessitated the omission of the higher 
vertebrates. Other volumes readily accessible, can overcome this de- 
ficiency. On the whole, I have found the book of great use. 

The Requirements in Calcium for Human Beings and Animals by 
Oscar Loew®® is a short monograph appearing in its fourth edition. 
Only the lowest algi can do ■without calcium, which is necessary for 
the heartbeat, the blood coagulation, and other vital functions. Cal- 
cium, contrary to the usually accepted views, is even more important 
for the soft parts than for the bones. Magnesium in excess is an- 
tagonistic to calcium. The requirements of the mother and child for 
calcium are discussed in detail. The author administers calcium in 
form of kalzan, a calcium double salt lactate of calcium and sodium. 
Calcium also plays an important part in animal breeding. 


MEDICINE 

Pathological Physiology of Internal Diseases represents the third edi- 
tion of Hewlitt’s textbook, revised in memoriam by nine of his col- 
leagues.®® The general form of the previous editions has been more or 
less kept up. Hewlitt was primarily a physiologist who drifted into 
medicine and who, therefore, was both desirous and well fitted to bring 
the clinic and laboratory together. The main object of the book has 
been and still is, to show the changes in function due to internal dis- 
eases. The various systems have been covered seriatim. To the heart 
and blood vessels 140 pages are devoted. One-half of this space is 
given to digestion and absorption. Metabolism, both nasal and other, 
is taken up. Next the disease.s’of the liver and pancreas are dealt Avith, 
followed by disturbances of the kidney, disturbances of heat regula- 
tion, fever, with two shorter chapters dealing with the endocrine and 
nervous diseases. Each chapter is concluded by a good, detailed, work- 
ing bibliography. The Amlume is so arranged as to make reference 
to it quick and easy. A tremendous amount of information is con- 
tained within its pages in concise, didactic form. 

The twentieth edition of a Texthoolc of Practical Therapeutics by 


f'ZooloKj' for Mcflical Students. By J. Graham Kerr, Macmillan & Co. Ltd., Lon- 

»=Dcr ^aiuhciliirt von Mcnscli und Tier. Ziir choml-sclion Physlolofrlo des KaJkes. 

Oscar Loew. Xrztlichc Rundschau, Otto Gmelln, MOnohen, 15)27. 
wpntholoirlcnl riiyslolotry of Internal lllscases. Vunetlonal PatlioIoCT-. By A. vA. 
Hewlitt Revised In Memoriam by his Collagues under the Editorial Supoi- 
vJ.sion of George I>c Forest Barnett. D. Appleton and Co., Now 
s’A TevIbooJj of rractical Tliersijjeutics. By Hobart Amoo’ Hare. Ed. 20. Lea o: 
Fcbiger, Philadelphia, 1027- 
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Jtoharl Aniory Haro ' has nppt'nml niul. like (‘aeli j>rec(Mlintr (‘ditioii, 
lias hern n\'sl)y ihimnjphly revised ;ind kojd ii3>-lo.da1e. Early in my 
medical career 1 aetjuired (he hnhit of iookiiie up prescript ions, short 
descript ifins of diseases, jnethod.s of treatmeiif j)i this (‘j)i(ome, (jompciid 
and textisook combined, and lids habit j)as pt'rsisted. becanso Hare’s 
treatise is unique for its short, clear, and specilie instructions and de- 
scriptions. Prohably some of its nscfidncss is dne to tlm fact that the 
author h.as never lu'sitjsted to obtain the eoliahoration of leader.s in 
special topics. In this eilition this ajiplie.s particularly to the eye, to 
tlie treatment of puerperal diseases and nhortioji, li'ansfusion. artificial 
piuuimothorax. tlist'uscs of the skin and syjdnlis. Even such recent 
topifs as the antiscarlatina! and aidimcaslc scrum ais' discussed. The 
division into dnurs, other remedial measures, IVedinm <iis('nse.s, and 
Very detailed iinliefs 1ms been kejif up. 1 ktiow of tm j)iirer ndno of 
information than these more than 1000 ]>a;re.s embody, 

AntdluT hook hy Jloh.-ir} *\mory Hare is file fVe nf Siimpinms in iJie 
Diafinnxix of /)f.v« o.se. ' It has already reached its ninlli edition. The 
aim of this vohnne is the reeoirniiion of symidoins leaiiittp to diagnosis, 
or, eonver.sety. (he nphnilding of a <liagnosi.s liy grouping of symp- 
toms. This vohjuie liicewise is concise, lo the point and most instruc- 
tive. The arrangement is partly regional (as of the face, and body), 
partly .symptomatic (as convulsions, coma, pain). .An excellent samj)le 
of the cnjupleteness of this .short volume is ftirnishcd hy the subject of 
raslu'S. for example, in ivhioh every conceivable etiologic factor is en- 
li'rcd itito with great detail. 

Uiuler the heading, ('ollrcfrd Studios and Ueporfs, JJnirrisifp of luivn 
Studies in Medicine r' an' gathered varia, reprinted from medical jour- 
nals. itiajiy lopies are dealt with, mainly iti j)hy,siology. cardiology, 
jthnnnaeology. and neurology. The eolleclion contains dO article.s by 
innncrous authors. 

The American Medical Association of Vicjuia has il.s own journal 
called .-lr.< M<dici of which volume v, nnmhor 1 of llie year 1927'” has 
been suhnutted for review. In if will he found a review of some German 
and Au.slrian lileralnre wliieh is well arranged, well ex'tracled, but far 
from complete. It also contains the local Viennese medical notes and 
go.s.sij). This journal should appeal lo tlm Americans abroad as well 
as to Americans who have s])eut lime in Vienna and arc interested in 
il.s loenl happenings. A.s a review journal its scope is loo .small to be 
inclusive, 

MlSCROUANr.OUS 

The fottrfccnfh edition of Delafiold and Prndden’s 3'cxihooh of 
Palholofjy, revised by Francis Carter AVood” appears as a well tried 
and old friend. Although keeping up the format, arrangement, and 
general appearance which has endeared it to its readers over so many 
years, this edition takes cognizance of all the newer developments in 
pathology, including the keeping of bibliographic references np-to- 
datc. Tlicreforc, the reader will find xdtamines and hormones dis- 
cu.s.sod, changes in the description of liver and gall bladder, as well as 

‘'Tlio Uko of Symplonis in tJic DlnKmoHln of Dlsonsp. By Hob.nrt Amory Hare. Ed. 

0. Lea & FoWkct. Plilladelphla, 1028. 

’’University ot Iowa SIikUoh In Medicine. Collcclod Sliidic.'! and Reports. Vol. III. 

Nc. .1. Tiie Unlvorsit.v, Town City, 'Iowa, 1027. 

‘"Ars Medici. The Journal of the American Medical A.ss'n of Anemia. Volume V, 
Number 1, Vienna, January, 1027. 

♦'A Toxtbooic of I’lifliotopry. By E. Dclnfleld and T. M. Prudden. Ed. 1-1. Revised 
by P. C. AVood. AVm. AVood & Co., New York, 1027. 
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tlie pancreas and lungs. In order not to increase the size of the 
volume undulj'', the editor has deleted the chapter on lesions following 
poisoning. * I ^ <1^! 

The third volume of the Ergehnisse dcr medizinischen StraJilenfor- 
schung*^ has just appeared, covering a huge field as well be seen from 
this partial resume of its contents. The roentgen diagnosis of the nose 
and aeeessoiy sinuses (Steuz'er) ; of the ears (Steurer) ; of accustiens 
tumors (Schuller) ; of fractures of the petrosal hone (Schuller) deal 
■with the head. Brauer and Lorey cover x-ray of the bronchi by means 
of contrast media ; Teschendorf of the esophagus ; Dillon, of unilateral 
persistent elevation of the diaphi’agm; Fleischner, tuberculosis of the 
intestine. Appendicular x-ray is taken by Gottheiner, while d ’Amato 
has gone into the contrast filling of the gall bladder by Graham and 
Cole’s method. Stern treats of lung echinococcus; Schinz and Sloto- 
pohsky give a most interesting exposition of the radio biology of the 
skin with most instructive microscopic pictures of the changes that the 
skin undergoes. Lippman discusses light and metabolism while 
Schempp treats of adenoids and nasal phaiyngeal polypi. Of particu- 
lar interest to the gynecologist is the diathermy treatment in gyne- 
cology by Schoenholz, Avho goes into the theoiy and technic in great 
detail. Throughout, the lavish and beautiful illustrations mentioned 
in the previous volumes, are in evidence in this number. The text 
contains 613 figures. 

Under the heading of Archwes Boumaines de Pathologic Experi- 
menfale et de MicroMologie, a new journal has been ushered in under 
the direction of J. Cantacuzene.^^ Volume I, number 1, of January, 
1928, has been submitted for revicAV. The journal is a quarterly. The 
editor originally studied in the Pasteur Institute for many years and 
has gathered a group of workers around him in Eoumania during the 
last tAA^enty-five years. Tlie format, typography, and illustrations of this 
journal are good, verging on the lavish. 

^The first article by the editor himself, deals AAuth tlie immunity reac- 
tions in inverterbrates. The animal used in this iiiA’-estigation is sipuncu- 
lus nodus. This paper contains 24 gorgeously colored plates. 

The next article by Combiesco deals Avith the study of anthrax infec- 
tion, the bacteria being placed in capillai-y tubes in the skin and peri- 
toneum. The organisms rapidly acquire resistance against the tissue 
juices. , . 

Ciuca and Alexa find that stoAmrsol cannot replace quinine m tiie 
routine treatment of malaria. 

Parhon, Marza and Cahane haAm communicated an elaborate investi- 
gation on the Avater contents of organs and tissues under the influence 
of the nervous and endocrine system. The central end of a cut nerve, 
as AA^ell as denerAmted muscle, contains more Avater than the normal. 
There are seAmral other articles in this ncAA* journal, to AA’^hich we AVish 


The last number of International Clinics*'^ deals mainly Avith traACi 
clinics, many of AAdiich are informath^e. The radium home at Stockholm 
is interestingly described. Over 5000 jiatients a year are treated. The 


■‘USrc-cbnlsse ilor Tnoaizinlsehcn StmlilenforscluinK- (noentKencllaprnosllk, Borntprn-, 

nadlum- iinil Lichttliernpic). H. Holfclder, H. Holthuscn, O. Janffllngr, 
Martius. Band III. Gcorp Thieme. Leipzig. 1028. •Pnwii'.pq 

oArchives Boiimnines do Patliologlc Expcrlmcntalo ct do -"'Ucroblploglo. 1 
sous la Direction de J. Cantncuz^nc. Tome I. Masson ct Cle, Paris. 
♦‘Intornattonal Clinics. Volume IA^ .Serlc.s 37. 1027. J. B. Lipplncott Co., P/iIIa 
dolpliia, 1027. 
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lionu* <>wi)s in'!, oi radj!!!!! and has .‘5 (loop x-niy apparaliisos, usinix 
InO kv. n! r> iniHiain}>t‘rcs. .Siju*t* 191(1 they have trcalt'd l^l.aOO pa- 
(n>n(s with inaii'^nanoy. Korsscll considt'rs radi\nn aTul x-ray as a 
local treat imnit of carciiunnn only. 

Fhcrt' arc three articles denlin*r with duodenal nicer, from ('arson 


of IjOiiilnn; \N illcie of lCdi»d)nrj,'!i : and Paterson of London, Scliillijig 
(•f (tslo discusses jjnenntoradiotrrajihy of the kidney. 

An interesting article by Oliver of P.altimore illustrates the medicine 


of the niiddle a*£cs, with r('jn‘(*ilnclioji of ilhislrations. 

(If the innncrons eontrihniiims to Ivff l Udiiondl ('lintrs*’' I mention 


in passinir. Oarlterson of Miles ('ily. Montana, who ^ives a nice resume 
of Tnlaraemi!!. (’olp. of Xew York, describes pedicle "rafts and their 
manifold ajjplicability in surgery, nutl^eon and Patric'k. of Lojulon, 
recommend a ra}*id dlaj^Mmstic method wliich consists in takiu" a sur- 
face scraping of the tumors to be examined and spreadiu" this out 
evenly on a jrlass slide. IVliilc still W(9 tin* sj)read is immcr.sod in 
fsehaudinn’s fluid and theji strained with hemalum and eosin, the entire 


process la'rjiiiriji^ from eij^dit to ten mimit(>s. (If 241 sj)ecimens exam- 
itii-d. 9 dia}:m>ses later Avere provt'd wron<jr in paraffin section. 

I'ndi'f tin* aejris of tin* I5nrkc Foundation, Bryant has issued a 
volume on convalescent chanires ticdicalod to tin* cause of h(‘tt(*r cou- 


vnleseeiit care.^*' This volume aims to he a source hook for the <ruid- 
auee of the Avorkers. It has been found that tin* eomnumity requires 
]{) per cent as a minimum of eonvalesceiif beds, based on the number 
of hospital beds needed. 

The author enters into the history of convalescent care, describes 
j*t considerable detail the early couA'alescent aid at Vincennes (Paris) 
.started in ISaT. The Burke Foundation began in 191"). In the Cleve- 
land liospilals. it is claimed. S5 per coni of hospital patients require 
convalescent earc. The Houses of Best in Russia arc described; also 


the couA'alcsceut earc to la* found in the Thiitcd States Army. Special 
attention is devoted to surgieal couA’ale.sceuee and finally a literature 


of the subject is ofi’erod. 

Jhihji’s Jlrolth J)n\i h.i/ 7h/i/'' in art imitation leather binding, is a 
daily diary designed for liie mother, I should say, rather than for the 
infant. Glancing at the uniformity of each ]*agc. there is some danger 
that the modern infant must snlTer from monotony and standardiza- 
tion. The daily menu of the ueAvhorn, according to this booklet, ap- 
pears to consist of milk, dcxtro-maltosc. orange juice, cod liver oil, 
coreal, egg yolk, and “oilier foods.” All tlie other amusement sup- 
plied for the baby seems to be outdoors, sleep, bath, temperature. 
boAvel inovomcnl, and Avciglit. 1 Avonder liow many mothers Avill keep 
such a record continually, certainly not the average mnltipara or 
mother of tAvins. 


The Cause avd Control of Sex in Jliinion Offsprin;/, by R. Clay Jack- 
.son,"'^ “hound in heath ifnlly embossed fabrikoid” is a most curious pro- 
duction by a layman Avbo has gathered a tremendous amount of material 
from various sources, init it together, and has draAvn niiAvarranted con- 
clusions from this material. According to the author, meteorology is 
the controlling factor. The book is self published. 


'‘'•IntcrnnUonnl Clinics. A’'ol. 1. Si'Hc.s 3S, .T. B. I.ippincotl Co., Plillndclphla, 1028. 
“'Convnlpsrcncc. Hifitorlcal and Practical. By .1. Bryant. Tlic Sturgis Fund oI the 
Burke Foundation, New A'ork, 1027. 

*mnt).v’H Hciiltli l*a.v h.v Day. Profe.sslonal Pre.ss, Inc.. Chicago. 

•'The Cnusn iind Control of Sev In llnninn Offspring. K. Clay .Tack.son. Altstrum 
Printing Co., Tacoma, AAhi.shlngton, 102(i. 



Selected Abstracts 


Ovarian Transplantation 

Tuffier, Th., and LetuUe, Maurice: Transposition of the Ovary -with Intact 
Vascular Pedicle into the Uterus after Ablation of the Tubes (29 operations). 

La .Pr6sse MMicale, Paris, 1924, May 28, p, 4C5. 

This operation has been devised by Tuilfier in an attempt to conserve the func- 
tion of menstruation and the possibility of fecundation in women in whom a 
double salpingectomy becomes necessary. As a preliminary, the uterus is dilated 
with laminaria tents, of increasing size, changed every 12 hours, until its whole 
cavity is large enough to admit the index finger or the thumb. Just before the 
laparotomy, the last tent is removed and the cavity is disinfected with tr. iodine. 
At operation, the tubes are removed, hemostasis being secured by ligating two 
of the three small branches of the ovarian artery which supply the tubej but 
rather than ligate the outer, or tuboovarian branch, it is better to leave the 
tubal fringe which is adherent to the ovarj'. After incising the uterus through the 
mucous membrane, either longitudinally or transversely, one ovary (or even both 
ovaries) either whole or reduced in size by resection, is introduced into the incision 
so that its greater part protrudes into the uterine cavity. The uterine wall is 
closed around the pedicle, and the pedicle itself fastened to the uterine serosa, 
care being taken not to constrict the vessels. The abdomen is closed without 
drainage. 

The results have been satisfactory. The patients have menstruated regularly, 
wdth premenstrual pain in 20 per cent. There have been no pregnancies in these 
29 patients, but Paymond Petit has had one case with delivery of a live child at 
term, while Estes, in 27 cases, reported 2 full-term livbig children and 2 miscarriages, 
at 3 and 4 months. The probability of pregnancy is not great, but the operation 
makes it possible that a young woman operated upon for double salpingitis might 
conceive. 

In one case, Tuffier found it necessary to perform hysterectomy nine months 
later on account of intestinal obstruction from adhesions to the uterus on the side 
opposite to the transplantation. About one-third of the ovary was found pro- 
truding into the uterine cavity. The author thinks that this was not quite suf- 
ficient; on the other hand, if the whole ovary is in the cavity, it will act as a 
polyp. This specimen was studied microscopically by Letulle, rvlio reported that 
the ovary was living and functioning. Many cysts w'ere present, one of them being 
fairly large, as well as many corpora lutea “more or less old." 

E. L. King. 

Sippel, Paul: Technique of Ovarian Transplantation. Miinchencr IMedizinischc 

■Wocbcnschrift, 1926, Ixxiii, 155. 

Most prev'ious ovarian homotriinsplants were intraperitoncal. There have also 
been devised intratub.al (Martin) and adnexal stump transplantations. Extra- 
peritoneal transplantations have been done in the abdominal wall or fascia by 
Unterberger and Tuffier and also in the vagina by Engel and Glass, and m the 
right breast by Brewitt. The success of the operation seems to be largely a 
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ium fif {^tiflu'UMit Mond supply, tnsiirini' F'.sls'^cqiH’nt iititritiou tor roiu'vvcil growth. 
M«f!cU' <>r tluroforc, pnrtM’ulurly fnvoriilili' frdiii tliis 

Autd- nnf\ hotni»!r!>.nsp!:ni!?i imvf Ix-dti nuitio in tlic iniisctiiiir niul fnscinl layors, 
Wlion Uu'-f nro th<' tivarv inUHt b<’ while msUI wririn; in honin. 

Irnnif-pinnts th.o uvar u s nro traiisphinteil jHinUMliutfiy, tn ;nitnlr.')n<tp!niils fhc pniftdd 
nvarif''" nro nni cnrrud dver \>ntil (he nhdonnii K n'nily to be doHod. In one onse 
the ovary ;in<{ bIo(ol vr.';?e'.*; Won' tran'^splantod itsSo (lie ri;;ht. ri-ctii!* ninn'clc. Tito 
jtraftcil ovary loeiltd ]>t'rfec!ly and int'n*>5Jnal (•h:inu''S oronrred regularly. 

The din'ertitee Its (he stib^e ipjeijt cHittea! eont;<e betwren the intra- and es(ra- 
pcrhoncal operation !•< not rlearly detltted. In hoiniitran>"ithintH varions types of 
Sjrowths develop whteh finally hinder ripeniitfj of the follich-s. Likewise ey.stic 
degenerative ehanpes ormr 5n antotran^jdants. 

W. H, SKnniS- 

Ilcrscbaii. O.: Intrautorlnc Implantation or the Ovary with Preservation of tiro 

Ovarian Circnlatlon, Klini'^ehe Woehensrhrift, li'ilT, vi, HI. 

The anther reports two eases in which, followittf^ salpinttertomy. the ovary to- 
gether with its intaet eironlntittn was Iratisplanted into the nterine cavity. Itt hath 
cases n<>rin:il inenstnintion was established follow itip; the operations. Xeithcr case 
had beeii followt'd by jtre^tttnney at tlie tlnii> of the rejtnrt bnt ller.sehan does not 
see why this cannot oeenr. He rceotntnends this proeednre in all cases of bilateral 
palpinttccloiny where fnrlher jirepnatieies are desired. The jnethod can even be 
used followinK .a defttntlnlion. The iinplaiifed ovary does not net as :i foroif^n body 
nnd there is apparently no dnnjier of sotting np an intrauterine infeelinn or jn- 
flainination. 

, llM.i'tt A. Pns. 

Pctlnari, V.: Ovarian Grafts and Their Application to Therapy in the llnman. 

Gyiii'coloRic et Obstf'triqiie, xiii, IP. 

The followinp couclusioiis tire based on exptwiinents nuide on 1132 tuiinials of 
difTerent spce.ie.s, Ovtirian tissue eaii be made to live aud to contiuvio the elaborti- 
tioii of the normal ititernal secretion, and even llie permtnal function, where the 
(grafted tissue is from the satne s[iee.ie.s as the reeeptor. The formatiou of corpora 
lutea is seen chiefly in the tiutoplastic prafts, whereas, in the heteropinslic grafts, 
follicle atresia is the rule. 

Ovtirian secretion which cannot he replaced In* any of the other internal secre- 
tions can bo resupplied to the needy organism by suceossfully grtiflcd ovarian 
tissue. In this way, a whole series of disorders dependent upon the di.sordcrcd 
endocrine function may be remedied. 

For a graft to take, it is nccesstiry for the organism to show an absolute or 
relative lack of the sexual hormone. A long period of castration, the absence of 
the uterus, or both, reduce the probability of a take. The ])hysiologic effect is apt 
to bo spasmodic, nnd to simulate rather than duplicalo the normal function. At 
times, it may exaggerate it. A successful graft will prevent the appcarnuco of the 
usual effects of c.-istralion, will carry the organism to its nsiml sexual development, 
and has on old animals a definite general specific action, causing a profound psychic 
and somatic change. Much of the work done to date lacks scientific value. Neither 
extreme optimism nor pessimism is .■justified. 

The following syndromes may bo favorably affeeted by ovarian graft: (1) 
Infantilism; (2) Castration with pathologic menopause; (It) Dysovarism, with 
ovarian insuflicicncy ; (-1) Ovarian sterility; (fi) Plurigl.'nulular endocrine syn- 
dromes; (G) Certain mental affections. 

In the human, autoplastic transidants give tiic best prognosis. Homoplastic 
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grafts hare occasionally been satisfactory. Tlic tissue may be grafted into the 
genital oigans themselves (uterus, tubes) or into tissue in the region of the genitals 
or even into other tissues at some distance from the pelvis. Grafts may be used 
to stimulate impotent ovarian tissue as ■well as to replace removed or destroyed 
tissue. Transplantation from chimpanzee to human has been tried and evokes 
interesting speculation. Ovarian grafts have great therapeutic possibilities and 
their use will become more general in the treatment of conditions not amenable to 
other ovarian therapy. At present they are to be used with discretion. 

Goonuicn C. Schauffler. 

Pankow, 0.: Ovarian Transplantation in Humans. Thcrapie dcr Gegenwart, 

192G, Ixvii, 68. 

The author transplants a piece of ovarian tissue into a place between the bladder 
and cervix or into the rectus muscle of the abdomen. Iti the latter instance he 
cuts a window in the fascia over the transplant to prevent pressure on it. He 
has removed such a traiisplant three and one-half years later and found primordial 
and ripening follicles. 

Menstruation occurs in from 2 to 6 months and has continued for 8 years. The 
younger the patients the longer menstruation keeps up. If it docs not occur in G 
months it will not appear. 

Horaotransplantation is used in patients who have been castrated; those who 
have an extreme degree of hypoplasia; and those who have liypofunction of the 
ovarian secretory apparatus. It is most beneficial in the last class. These patients 
menstruate at long intervals and if treatment with thyroid, ovarian and pituitary 
extract among other means docs no good the transplantation may be tried. The 
longer the symptoms have continued and, especially the longer the time after 
castration, the less chance there is of obtaining a beneficial result. 

Lately homotransplantation lias been employed in dementia precox with some 
improvement because such imtients frequently have hypoplasia of the genital organs. 
Sippel has used it in menorrhagia at jiuberty and at the climacteric on the theory 
that the corpus luteuin does not form and the follicle persists causing the bleeding. 
He believes that introducing normally functionating ovarian tissue stimulates the 
patient’s ovaries. 

Frank A. Pemberton. 

Loeser, A.*. The Action of Ovarian Transplantation upon Infantile, Endocrine- 

Deficient, and Old Women. Mcdizinische Klinik, 1926, xxii, 1637. 

The author reports his experiences with ovarian transplantation during the past 
live years. The operation itself is absolutely harmless but good material is hard 
to obtain. The author did not use the ovaries from patients with cancer or pul- 
monary tuberculosis, nor did he use ovaries preserved on ice. He obtained func- 
tioning ovaries from patients on whom he performed myomectomy or suspension 
operations. A transplanted ovary must be imbedded in a place where there is 
active metabolism such as muscle, not fat. 

The author performed 16 transplantation operations. There were 4 infantile 
women, 5 amenorrheic women who had many disturbances of internal secretion, 
and 7 women with menopausal symptoms after operative castration or premature 
menopause. In the infantile patients, there were no good results; neither were 
the results good in the amenorrheic women with internal secretory .disturbances. 
However, in the patients who h.ad previously e.xpcrienced normal ovarian activity 
and who lost it by operation, transplantation produced a definite beneficial effect. 
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III thc-Si' jinlii'n!.’' till' f !:ui5t>hi!iiri| •ivniy v;ih not jiliu'cil in a ci'iistiiutioiinliy Kirk 
Inn it! ri tn'riniit indiviilnnl. Tlu* vinlnlity <if tin* trnns|il:iiit is sliort, for in no 
onsi' <li>1 !liO i-n'or! hi*;! in-ni- llinii n yonr ntii] t>m' Icilf, 

In twd ctisc*;, nv;i?io-4 from oliiMion imto transpkuiti'il luid botli yi<'lile<l j;ot)ii 
results. 

. 1 . 1 *. nnr.KN’Hii,?.. 

Slpppl. raul; The Hoinoplrustlc Transplantation of Ovaries In Schizophrenia. 

Klinisrht' Worlienschrift, Jl'llA, iv, toJ. 

After tiie s:iti>f:n-!ory ri'Hiilt'; •'litniin-il |iy honioplnstie tniiispisiiitntiiin of ovaries 
in j*rini:try ntel K-eondury liypoj.'enitnliMn he etdarj^eil the iiehl of Irnnspl.'intntion 
to .seliirtiphrenin. In sehi/ojiiireniu tilenientiu jireeoxi ;i t‘onsi<lerahh‘ pereentam’ 
ea'-t's have .a more or less pronmuieeii hypoplasia ami nnderfniietion of the penital 
system. In .a series of ITtt sneh eases I’raenke! has fonml that 7’2 per cent sho've*! 
infantile ehatjees of the j'i-nitals in a severe form. Celh r h.'is eonelmled, nith Mott, 
I'nienkel. lianek. ami Koehler, that there is a elos,' relationship between suhnormal 
jeenital fntietion ami dnnenlia i>reeoN;. 

On the basis tif these timlinns and iiis own resi-aielies, Sippel Ims to date trails- 
jdanled ovaries jn si.\ yoiiii;^» sehirophrenie wotneii. .\ elose eontrol of their 
psyeliititrie eondilions w;is possible as thesi> eases were kejd in the Hospitnl for 
Mentnl Diseases at Dalldorf. 

The <iperated eases were hetween eighteen and twenty-four ye.ars (dd. The 
mnjority showed a marked niulnntrition ami detinite underdevelopment. The .slntns 
of the frenital syf^teni was definitely nseertaineil by means of diaiinustie enrettfific 
and laparotomy, and revealed mild, inedinm, and severe grades of hypoplasia. In 
Jive eases the (mdometrinin was entirely fnnetionless. In three cases there w.ns n 
mature ovuni in the ovary and no eorjuts hiteiim formnlion. In two case.s an 
old corpus hileiini in ndvaiieed r<‘tro;*ression was found, whieti did not fit in with 
till' stated menstrual jteriml. In priietically all eases there was proiioiineed dis- 
turhanee of maturation of the ovum nssoeiated willi a fnnelimial disturbanee of the 
uterine mneosa due to hypoidasia. 

Two ttirls, showing lairly sidiiy.ophrenin with a lijilit made of hyjto^'enitnlisni, 
.showed progn’-ssive iinjirovement two to four weeks after traiis|dantiitlon. Their 
hallucinations, nepntivisni, niid depressive .symptoms disa])peari>(l almost entirely, 
their periods were more normal, they took on a healthy appearanee and were 
rliseharf'ed as improved two months after trnnsjdanfation. 

In one ense, uKeil nineteen, w-itli sehi/.oplironia of two yeans duration and ninrked 
nnderdevelopnnmt of the penital sy.stem, Die p.syehintrie condition was unclianped 
after operation. 

The author will report follow-up observations of these cases at n Inter date. 

C. A. .S.wrKitr. 
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The Baldwin Operation for the Formation of an Artificial Vagina 

To the Editor . — Since the original publication of the method which I had devised 
for the making of a vagina in cases of congenital or acquired absence of that 
viscus (Annals of Surgery, September, 1904), a good deal has been written in 
regard to the operation, and relatively a large number of operations have been 
performed. The reports of deaths, particularly tliose in the work of foreign 
operators, have been most distressing to me because it had seemed to me that 
the operation properly performed should have a low mortality. Some of this 
mortality has apparently been due to unwise deviations from the original technic, 
and some perhaps to misunderstanding from lack of familiarity of the surgeons 
with the language in which my report appeared. 

In my original description of the operation and in all my subsequent writings 
I advised the use of the lower end of the ileum for the formation of the vagina. 

I had previously examined the mesentery in many hundreds of cases, in connection 
with abdominal operations, and had always found it ample for the purpose in 
mind, and in my subsequent operations I have had no trouble in using that portion 
of the bowel. Because, however, of the possibility of a short mesentery I sug- 
gested the use of the sigmoid in case such shortness would preclude the use of the 
ileum. 

The length of bowel to be utilized should be no more than enough to make a 
normal vagina. With that amount I have never liad any complaint of any 
leucorrheal discharge, and in examining such patients later have never found 
more than the normal amount of moisture present. A Kussian surgeon some time 
ago reported a series of cases which he had had in which there was present an 
annoying leucorrhea, but the x-ray pictures wliich accompanied his report showed 
that he had used an enormous excess of ileum. 

The opening for the vagina should be made by a transverse incision at the 
proper point in the perineum. The line of cleavage would be found so that the 
separation of the bladder and the rectum could be made rapidly and safely. 
(In one case I had a good deal of difficulty in making this separation because 
a previous operator had attempted to construct a vagina by making an opening 
and packing it with gauze, expecting nature to cover the raw surface witli 
mucous membrane. I found a mass of scar tissue, but was able to work through 
it without injury to bladder or rectum.) 

In selecting the piece of bowel to be utilized its mesentery should be studied 
BO as to be sure that the blood supply to that part of bowel is ample. Tho ends 
of the resected bowel should be closed by a purse string with inversion as usual, 
and the continuitj' of bowel should be restored either by lateral anastomosis or 
Murphy button; but care should be taken to so close tlie opening in the mesentery 
as to obviate postoperative Heus. 

By means of a hemostat pushed through the mesentery at the center of the 
resected portion a strip of gauze is pulled through to be used for traction to 
bringing the bowel down through the new passage. After the loop of bowel is in 
place the floor of the pelvis should be carefully examined to sec that all raw surfaces 
are covered over. 
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After rentjiletitsft t!ie jn'ritu'n! wnrl;, t»s in my orij;inal nrtide, caro 

.vlnnihl 1 h‘ tniu’ii In pad; a Kiirtifient rummnt of ptuirc in earli of the 

bowels so as to Itifp its piTitoiseal sutfare j« pouf; rtmtaol with llio raw surface of 
till' n«’M rnnul. 

As stated in nil of iny eotumunictitions on tiiir. snlijrct, the operation is distinctly 
not one for a sairpirul tyro, but it is nts operation wliieli eatt be made by an expert 
withonl diflienlty and with no tnore ihitiKer than wonhl tittend an onlinnry operation 
reqnirinft jnSr-stitsn! reseetion. The in;iki»i<T of tin' new openinp should certainly 
pive no sliock or hetnorrhape, (In tny own work ] have had bnt one death, and 
tlint 1 am eentident Mould not have orettrred !md the patient and her husband 
iH’ers inleih‘t:ent mouph to cooperate; but they vwre foreittnera and would not 
allow ptomads hivapo or enemas and the patient died, but witli no evidenee ejf 
peritonitis. No postmorlejii was permitted.) 

I have never been aide tei nnder.stand the statements of certain writers ns to 


the nlleped liiph jne>rtalily of the oj'eratinn. Ttie idatisticSj as far as 1 have seen 
them, have nil been foreign and out of all proportion to th.ose fnrnjphcd to mo 
porsonnlly by American surpeons. A .satisfaetory explanation of this mortality 
is an'orded, however, by an nbstraet from the /V<m Mnliralr, in the AMUrtCAK 
Jouv.ir.M, or Olisrr.'nuc;; aNii f5YN'r.<:03.O!;Y for May, papo “i’ll. In this ab- 

str.net referenco is made to ninety eases which had Ih'cu collected with a mortality 
of 17 per cent. These fifteen fatalities wore duo to ]>eritonitis in twelve crises, and 
in nine of these the peritonitis wan due to in'estinnl paiipreue! 'I'liis report clc.nrly 
solves the my.stery of the mortality reported by these European surpeon.s. They 
certainly cannot be familiar with pond surpical technic, or even with the principles 
of ordinary asepsis, to have .such a number of deaths from peritonitis; particularly 
when so much of that peritonitis was due to failure to look after the blood supply 
to the loop of tho bowel. 

I may add that Dm metliod of operatinp which I oripinally described I have 
found entirely satisfactory. Several snrpeons have suRpested chatiRcs, but not 
one of those suppestious .'ummed to me to be any improvement, and several 
were decidedly objectionable. Incidentally 1 may state that within n few weeks 
the Iiiishand of my first patient, operated upon 21 years apo (-Inicneon Journal 
of Obf^tctrics and Du'frasrs of Ifoiueji and Children, November, 1007), happened to 
come to the city from his distant liomc and called on mo to report that his wife 
was still well and everythinp in every way normal. Her ojierafion was ncce.ssitatcd 
by Dm complete loss of her vapina by sloiiphinp followinp childbirth. 

d. F. B.vUiwiN, M.T). 

llo South Grant Avunui;, CoiiUMkus, Ohio. 


Menstruation and Pseudoinenstruation 

To the Editor . — The article by Profe.ssor Corner which appeared in the Journal 
of the American Medical Association (Nov. 2G, 1027, Ixxxix, 18.18) has intcrcBtcd 
me prcatly. In it the author describes two processes wliich occur in tho fomalo 
inacacHB rhesus, both accompanied by tho same clinic symptoms; namely, periodically 
recurring bleeding from the vapina, Tlic genesis of these two vaginal bleedings are 
evidently fundamentally diftcrent. In tho one case, wo are dealing with bleeding 
from a surface wound duo to destruction following a specific endometrial change; 
in the second case we are evidently dealing with a hemorrhage duo to diapodesis 
through a resting mucosa. It appears essential, therefore, to distinguish and 
give different immos to those quite distinct processes. Unless this is done, con- 
fusion will arise in tho study of tho etiology. The same would apply to tho 
confusion arising in clinic investigation if Ihcso two quite distinct proccssoB 
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Avere regarded from tlie same point of ricAv. As Avill be eA’ident from my mono- 
graph, as weii as the Avoidc of Bobert Meyer and others, the cyclical process, 
together witli the destruction of the mucosa, must be regarded as a consequence 
of the failure of impregnation and therefore as an important functional complex 
A\hieh deserves separate recognition and separate nomenclature. Menstruation, 
throughout the ages, has popularly been regarded as closely associated with preg- 
nancy. It appears to be both necessary and logical to' confine the term “menstrua- 
tion” to the breaking down of the pregravid uterine mucous membrane. The 
hemorrhage which Corner describes, requires to be put under ii different heading, 
as “menstruation-like bleeding,” or “pscudomenstruation,” the discovery of Avhicli 
in monkeys living under the artificial conditions of cage life are of extreme -in- 
terest, particularly as they appear at relatively cyclical internals. Bor a moment 
we are unable to explain these phenomena. Possibly one will find by means of 
systematic quantitative examinations for the female sex hormone in tlie blood of 
these animals that certain cyclical ripening processes may occur in their germplasm 
at puberty even before full physiologic ability to become impregn.ated has been 
reached and before ovulation actually takes place. 

Clinically, a gre.at number of nonmenstrual hemorrhages are known, of which 
in the second portion of my monograpli I have given many examples. However, 
no identical, fully rhythmical types, such as Corner describes in the monkey, have 
yet been found in the human being. It will therefore be necessary to direct at- 
tention and research in human cases to see whether in them likewise cyclical 
recurrence of pseudomenstruations can be found. Up to date all such data are 
Avanting in the human being. It would be of extreme A-alue to submit the genitals 
of those monkeys Avhich show the anomaly in question to an exact analysis of 
their germplasm function, and also to determine the nimiber of follicles, the A-arious 
stages in Avhich found, and the exact morphology of the endometrium. Ur. Corner’s 
valuable contribution AA-ill be enhanced if he does not designate these tAvo types of 
genital bleeding Avith the name of “menstruation,” reserAung the term of “men- 
struation” for the final stage of an abortive pregimncy and calling the genetically 
different bleeding from the genitals by the name of “pseudomenstruation.” Un- 
less this is observed there is danger that the beginning clarification of our concept 
of menstruation will again be obscured. 

(Signed) Dr. Bobert Sciikoeder, Professor, Director der 

Universitats-Prauenklinik in Kiel. 
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AN OUTIUJKAK OF Pl'FrvrKUAL SHP.SIB IN 
NFW YOKIC (’ITY* 


By B. W Watson, M.B. 


(lvt>iN.), F.U.C.S. (KmN.), F.A.O.S., 
Ni;\v York 


(rrofrs^i'ff nud Cyntctdonu, CcifuriJn’o f’tiin rAtty ; Uirn'tor, Slonnr 

for IVor.'.rv, .Yri/: 3‘or)', A'. 1',) 


D FKINO llu' inontlis of .ljuniary atid Fobniary, 1027, tliere occurred 
in the Bloaiic Hospital for Women, New York City, a series of 
cases of streptococcal puerijornl iuftsclion whicli in their number, in 
their mode of inciclenoo, and in their severity constituted a veritable 
epid(?rnic. As an occurrence of this nature is now happily rare it 
seemed to u.s that a detaih'd account of Ibo facts ret^avding it might to 
be. put on record, and an attempt made, to examine the possible factoi's 
eoncerned in the initiation and spread of tlie disease. 

During November and the e.arly part of Deeemher, lf)2G, the. puer- 
pcj’al morbidity rate as .shown by the tiumber.s of eases with tempera- 
tures over 100.4'’ F. was higher than normal. As a result, of this a 
review of our lechnie, was made. Two of the chief ehnuges made at, 
this time were the. di.seoutinuanee of the use of luhrieanl soap solu- 
tion in “ironing out” the vagina in primiiiarae, and the insistence on 
the wearing of masks by all tho.se in attendance at deliveries. At the 
same time an order was given that, vaginal examinations were to he 
reduced to u minimum. Details of the Iccluiic used will he found in 
the appendix. t 

During the latter half of December and the first half of January, 
the morbidity rate was an average one and there were no serious cases 
of infection. 


•none at a mnoUnR of the New York Cb.-itotrleal Society, Jnnuarj' 10, 1028. 
tin the reprints. 


Note; The Editor accepts no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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SEQUENCE OF EVENTS 

On January 18, there was admitted to the liospital Mrs. L., a multipara, in 
labor. She gave a history of having had a severe cold for a week before. She 
had no temperature on admission. Slic had a normal labor, in the course of which 
one vaginal examination was made, and was delivered in the east operating room 
without laceration. On the third day her temperature rose to 100.8° F., and on 
the fourth day it readied 103° F,, and from then till her death on the seventeenth 
day it ranged between this and 105° F. Lochial and blood cultures showed a 
streptococcus hemolyticus. 

On the night of the same day, January 18, cesarean section was performed on 
Mrs. J., in the north operating room. This patient had been admitted on January 
17 and had had feeble pains and ruptured membranes for twenty-four hours. One 
vaginal examination had been made. Her temperature remained below 100° F. 
until the fourth day, when it rose to 103.6° F. Thei'cafter it was sustained between 
104° and 106° F. until the thirteenth day wlien she died. Hemolytic streptococci 
were recovered from her blood before death and from the peritoneal cavity after 
death. She also had a terminal pneumonia. 

On January 19, cesarean section was performed in the north operating room on 
Mrs. N., who had had a trial labor of twenty hours and had membranes ruptured 
for two hours. One vaginal examination was made. Within twenty-four hours of 
operation her temperature rose to 104° F. She died on the fifth day. Upon 
opening the abdomen peritonitis was found and a hemolytic streptococcus recovered. 

On January 20, Mrs. 0,, was delivered by cesarean section in the north operating 
room. No vaginal examination was made. She had a temperature of 99.6° F. 
when she was admitted to the hospital on January 14, but thereafter until she 
was operated she had a normal temperature and blood count. On the night 
of operation she had a very rapid pulse and the following day her temperature 
rose to 105.4° F. This temperature was maintamed until she died on the third 
day. Signs of double basal pneumonia were present before death. No autopsy 
could be obtained and no blood cultures were taken. Tliis was the first death 
to occur, and it was ascribed to postoperative pneumonia but in all likelihood it 
was a true septicemia. 

On January 20, Mrs. F. was delivered by forceps in the private operating 
room. No vaginal exammation was made prior to the operation. She ran a 
perfectly smooth course until the fifth day wlien she had a chill and her temperature 
reached 104.2° F. This temperature was maintained with slight remissions for 
ten days when it reached normal. For the next eight days it was remittent and 
on the twenty-third day a pelvic abscess was opened per vaginam. She was dis- 
charged well on the fortieth day. Blood cultures repeatedly taken were negative 
but lochial culture and cultures from the pus of the pelvic abscess showed a 
hemolytic streptococcus. 

On January 20, Mrs. B. had a normal delivery in the cast operating room. She 
had had fever for three days before admission when her temperature was 99.4 F. 
For eight days after delivery -her temperature was not above 100° F. except on 
the fourth day when it reached 102.8° F. On the ninth day it rose to 104 F., 
and rem.ained there for two days after which it gradually dropped to normal. 
She was discharged well on the twenty-sixth day. A hemolytic streptococcus was 
recovered from her cervix- on the twelfth day and from a small abscess in the but- 
tock, the site of. a quinine in.iection on the eighteenth d.ay. Blood culture was 
persistcntl 3 - negative. 

On .January 14, Mrs. E. was admitted to a priv.ate floor. She had had a 
severe cold with a temperature of 103° F. .at home. On admission the temperature 
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«;i!. nottnr.l Imt on tv,o l<i .-in,] .Tmuinry L’.'i, if, reaciiod 09” F. 

Sb<’ sui*- d.-h\ojid in fin' jirJvi.So room nu .Tjimi;iry iil nftor a normal 

Itilmr sn ti,o roiu,*,. of u!ii.-h f!,o oxamimOi.m or intoifonmco was (he arfilici'il 

Tumuv of She na’mf.ram-. .j vulva. Wifhiu (hirfy-.Mx Imnr.s her tompcrature 
r< .trlnd K'i.n I-, r.f.d in tie* voni'-e of the j.froml <!ay it rose (o Site 

*ln-<! on !ho ihiu) t!ay. HomolynV }.!r.-|.t.voroi were foimd in the blood during 
life, and n jiarttal au{ov»y *^bi.weii ji.'jitonilis witli .-in alinitdanf growth of strepto- 
eoen-.s Ijeundy ! icn*’. 

tin dr.nvi-.bry 'Jo, Mr*', 1'. wa*. ndmiiled and inid a normal deliver.r with .a flr.st 
ib'gree me'-j-attoa in tin- < r:>-t epera-ing room, dm' vagina! e.vnminatiun was made. 
<Ui tb.e VJr,\ day da. fomp-ratute r.ee t<. lun-S" F. and varied between this and 
U'T.jy r. unt!) j!.!'. sov.-ntb .my aft.-r v.hieh i; foil to below lO.'l*' F. For the 
next thirty dn}:- if tiurt-mf.d Iv. 'v.e.'n toK and in;'.' F. Theroafier it was normal 
t'.nd slio w.-'S (issehargi'd vod! on th.* itfty iirst d.-iy. ltepr;i!ed blood cnltnrcs tverc 
liega’jve bn* vagiivat rul'nie shoned a ..-'reptoeiieeits heinolytiens. 

On .Tannar.v gr, Air,'-', 3». Imd a loirm;:! delivery in the ea.st oporafing room. One 
Vaginal w.'sne.nation '.’.a« ju’-iif.', Siu* had a laeeraiion which wa.s repnired. Tenijn'ra- 
tnre rose t<. Jp.'' i\ r.n the eighth clay with .a chill. It gradiially fell to normal 
nn the tenth I’eay. Stlmui cnlture v.as negative. A'aginal culture sliowed strepto- 
cn-cuH he!no1vtirn«. 


Oti .Tntsnary L’P, .'ft,':. T. !sa«J n iiornml delivery with a fir.sf degree laceration 
In th.e e:i,«t opcratitig ri'Oiu. Three v:igina1 e.vaminations had been nnule. She 
bad a ! fan joT.'it nr/. j>f b;',.* J'. during bibor. On fl/e third d;/y Icjnperatnre ro.se 
to Jdf.tj' F.; it v.as sustained with slighf remissions until she died on the iiintli 
dity. Vaginal enlttir/. jiiid blood onlture showed a .streptococcus liemolylicus. 

On the same day. dmiuary L’b, Mr.s. \\\, bud n normal dcliver.v in flie oast operaiing 
room. One v.'tginai osaminntion was made. Her temperature during delivery was 
I*?' F. On the third day it rose to ]0.".2‘' .F. It readied lOfi.l® F. on the fourth 
day .'ind flicreaffer fpiiddy fell to 10*2' F,, and from fhero fell by l.v.si.s to normal 
on the fifteenfb day, .^he was disebarged well oa the eiglifeenth day. Blood 
cuhares tbroughont were negative. Vaginal cnitnres .«howcd a strepfococciis 
bimolyticns. 

On January 20, Mrs. F. had a normal delivery iu fhe cant operating room. One 
vaginal examination was made on account of some bleeding at tiic beginning of 
lalfor, hlbe was :i dinbdic. Temperature remained norinal until the ninth day 
when it suddenly rose to lOrF F. with a chill. Jl wa.s sustained at tliis level 
for two d.'iy.s and gradually came down, by lysis, to normal on the thirteenth 
day. .She was di, -charged well on the twenty-third day. The lodiia showed a 
etroptococciis liemolylicus which w/i.s still pri-sunf on discharge. Blood cnlture was 
neg.ative. 

On .Tnnuary .'ll, Mrs. McG. Imd n normal delivery in the east operating room. 
One v.aginal e.vamjnntion wns made. Toniporature remained normal to the fourth 
day when it ro.so to 301” 3’’. It reached 104.4” F. on tlio fifth day. She died on 
the twentieth day. Blood cultures were positive for streptococcus Iiemolyficus and 
v/iginal culture.^ allowed the same organism. 

On February 2, Mr.s. B. wns delivered in Iho oast operating room by iow forceps 
after manual rotation of the Jiead. No vaginal c.\'.aininatioa wns made before 
Ibc forcep,s application. Temperature remained normal to the third day when it 
T 080 to 303* P, Her temperature wn.s sustained about tliis level nutil iho thirtieth 
day wlicn it gradually drojiped by lysis, and tho p.atient was discharged well on 
the iifty-llrst day. A pelvic cellulitis developed but did not suppurate. Vaginal 
enllnro sbowe/l streptococcus lieinolyticus but blood cultures were jicrsisleutly nega- 
tive. 
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On IPebruary 2, Mrs. C. was delivered in tlie east operating room by forceps 
after rotation of head. She had a temperature of 101” F. at the time of delivery; 
A\ithin a few hours it reached 104 “ P. and on the second day it rose to 105“ P. 
witli a chill. Thereafter it gradually fell and she was discharged on the fifteenth 
day. A hemolytic streptococcus was cultured from the vagina but none from the 
blood. 

On February 4, Mrs. L. was delivered in the east operating room. She had a 
severe cold at the time of delivery and had a temperature of 99° P. On the 
second day temperature rose to 103.8“ P. with a chill. It was sustained for two 
days at this level; gradually fell to 100“ P. which it reached on the eleventh day. 
It was thereafter normal until her discharge on the twenty-second day. She had 
an inflamed patch on the right tonsil. On the fifteenth day some induration could 
• be felt in both broad ligaments. This had entirely disappeared on her discharge. 
Vaginal and blood cultures were negative for streptococcus. Throat culture showed 
a nonhemolytic streptococcus. 

. On February 5, Mrs. B. was delivered in the east operating room. She had a 
normal delivery and sustained a second degree laceration. No vaginal examination 
was made. On the fifth day temperature rose to 103.4“ P. It gradually dropped 
to normal on the twelfth day. She was discharged on the seventeenth day. Blood 
culture negative. Vaginal culture showed streptococcus hemolyticus. 

On February 7, Mrs. M, had a normal delivery in the east operating room. One 
vaginal examination was made. Cultures from the vagina on the second day post; 
partum were positive for hemolytic streptococcus but she had no temperature until 
the fifth day when it rose to 105“ P. with a chill. She ran a long course and 
died on the seventy-fifth day. During the course of her illness localized abscesses 
formed in the peritoneum; -tw'o of these were opened. At no time had she a 
positive blood culture. 

On February 9, Mrs. S. had a normal delivery in the special delivery room on 
the sixth floor. One vaginal examination was made. On the fourth day her 
temperature rose to 102“ P. at which level it remained for three days and then 
gradually fell to normal. She was discharged well on the sixteenth day. Vaginal 
culture showed streptococcus hemolyticus. Blood cultures were negative. 

On February 9, Mrs. S. was delivered by cesarean section in the north operating 
room. No vaginal examination made. Temperature remained below 100“ P. until 
the fifth day when it suddenly rose to 105“ P. It remained between 101“ and 
104“ P. until the tenth day when it fell by lysis to normal; it was persistently 
normal after the twentieth day. She was discharged well on the twenty-fourth 
day. The abdominal wound healed by first intention. Blood culture was negative 
throughout. Lochial culture showed a streptococcus hemolyticus. 

On February 10, Mrs. B. was delivered by forceps in the private operating 
room. No vaginal examination before forceps application. Slie had had a hemolytic 
streptococcal infection of the nose a year before, and there was a recurrence of 
throat trouble with a temperature of 103“ P. before admission. On the third 
day postpartum the temperature reached 104“ P.; it reached this level again 
on the fourth day, fell by lysis and was persistently below 100“ P. until the 
twenty-sixth day when it reached 102“ P. and then went to 105.2° P. on the 
thirtieth day. At this time some induration was found in the cellular tissue of the 
pelvis. She ultimately made a complete recovery and was discharged on the fifty- 
sixth day. Blood culture throughout was negative. Vaginal culture showed the 
streptococcus hemolyticus. 

On February 10, Mrs. C. had a normal delivery with a second degree laceration 
in the special delivery room on the sixth floor. On the fourth day temperature 
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Oi jor* r.. it wus Mi-^JrshiK} :•.( tin';, lovvl fur throe days arul foil by lysis 
Jo I'aticnt wnr. <i-No!i:irr<-il well on tlio thirloontli day. Vaginal culture 

sinmi'd htnHdytio!i*'. HJtnul cnltiire was negative. 

r. had norncd d-lirory oti Fehrtairy ]L> in t!ie special delivery room 
en the sjvth lJ(»or :n>r:)). D.a the day Oanperatiire rose to 30, 'I® F. It was 

remittent be!v.,,j> Jii!''- and Ic.'F imftJ {!,<> fortytlrst day. An inllnmniatory 
?tia«s dcudoped I>jt the right *ide Ilf the pelvis :;jid in front of the uterus. This 
w.as dr.-iiued oii the f<>r{y {ir‘i! tiny. This leinperatun' gradually oanie down reach- 
ing normal on the fiut^'-ninlli ilay. Fnlient w.as discharged on Die iiffy-seventh 
day when there v.a*. -lil! M.nie thirhening i„ pe felt on the right side. Flood 
c'uUute'V liud Viigtlial eultUfi '- Were J)eg;it')vi' fc/r s! reptoeoeeus heniolvt ieus. 

On 3'ebruary 1.!, Mrs, M . was tleiivend by Itiw fercejes in the j>rivate operating 
rotirn. On the ‘■eenii,! day slie hml a ehiil and her Ii’inperatnrc ro.se to 303° F. 


It rrtttriu-il to tjermal mi the fourth «!ay ami ditl not rise again. Flood culture 
wri*. negative; v;!;;-nai mdture .showed ri henudytie strejitococeus. 

On 1 ebruary I t ;iduur*it.n of patients to the w.ards of the hosjdtal was stopped. 
A private p.a'irn!, Mrs. K., nilniitted on that day, was delivered by forceps in the 
private operatinf; ti'mn eji I'ebrnary I't. Her temju'ralure ronnined normal until 
the fourth day when it ros<- to lot" F. with n chill. It rcnniincd at this level 
for the iiext threi- dars wheti it f«dl suddenly reaching nonnal on the eighth day 
whore it renu'iiued miti) the ideventh day when it rose, suddenly, to 100® F. with 
a chill. Fy the twelfth day it had again reached normal and so rcmainotl until 
lier di'charge on the twentiejli dn.v, Fejiealed blood cnllure,« were neg.ativc. V.aginul 
vultures showed a stn idoeoecus jiemol.vticus. 

The ItospUn! was reojemed on l-'ebniary h’l. 

On Mtireli ]•?, .Mr.s, F. w.as delivered by forcep.s in Die private operating room. 
On tlic third day Iier temperature royc .suddenly to 101® F. with a chill. She be- 
rntne very rcslle.ss ainl soon was iu a condition of acute mania, so that on the fifth 
day she was transferred to Felleviic Jlo.spital. Streptococcus liemiilyticus was cul- 
tured from blood obtained on the fourth day. {?he died in Felleviio on Die seven- 
teenth tiny, yo iitKopsy iwifi ilwie. 


SD.MMAUY 

During Iho ])i;rio(3 Jtiuutiry 36 to Fftbrunry 14 one hundred and 
.sixly-tlirce jiaticnls in all were delivered. OX llicso tvventy-fonr, or 
.'ipjtroxiniately fifteen jter cent, showed evidence of streptococcal in- 
ftaUion. One oii.se doveloiicd after February 14 and died. The number 
of dentils iu the twenty-five ca.se.s wa.s nine, a morttility of thirty-six 
per cctit. Jluring the .same iimo twelve other patients liad morbid 
puor]rcria with Icinjicniturcs of 100.4° P. or over. In none of these 
were .streptococci dcmon.stratcd and iu none was there gross evidence 
of uterine infection. Five of them. Jiad evidence of pyelitis and all 
made a rapid I’ccoveri’’. Two patients with liemolytic streptococci in 
the vagina had no temperature. 

The mctliods of delivejy in tlic twenty-four infected cases were as 
follows : 

Normal 

Forceps ^ 

Cc.sarean section 4 

‘ Versioa iu twins 1 
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Vaginal examinations were made. as follows: 


Normal cases 

5 

no examination 


7 

one examination 


1 -^- 

— three examinations 

Forceps cases 

3 

— no examination 


.3 

— — one examination 

Cesarean sections 

2— 

— no examination 


O 

— one examination 


In seven of the whole series, therefore, no vaginal manipulation of 
any kind was carried out. 

Streptococcal Infections in Infants. — Only one infant had an infec- 
tion during this period. It was the child of an infected patient, Mrs. 
P., and it was separated from its mother when it was four days old. 
It developed a general erysipelas on the sixteenth day and died. 

Streptococcal Infections in the Staff. — Twenty nurses and two at- 
tending surgeons had hemolytic streptococci in the throat or no.se 
during the period of the epidemic. Pour nurses had tonsillitis. 

On January 31 a nurse who was nursing an infected patient pricked 
her finger Avith a safety pin. In tAventy-four hours the arm became 
painful, the temperature rose and she became very ill. She Avas trans- 
ferred to the Presbyterian Hospital Avhere later the arm arid axilla 
Avere incised. A hemolytic streptococcus Avas obtained from the pus. 
Blood cultures Avere negative. She recovered. 

On PeBruary li at 6:30 p.m. a nurse, Miss S., complained of feeling chilly. 
She Avas taken off duty and at 7:30 p.m. her temperature was 101” P. Her only 
complaint Avas pain in the back and legs. The follOAving afternoon she complained 
of abdominal distress which soon became acute pain and her temperature rose to 
104:” P. She was transferred to St. Luke’s Hospital. On the evening of Pebruary 
16 the abdomen was opened. A general peritonitis was found with no primary 
lesion demonstrable. A hemolytic streptococcus was recovered from the peritoneal 
fluid. She ultimately made a good recovery. She had had no sore throat, but there 
AA’as swelling of the glands of the neck. She had a negative throat and nose culture. 
She had not been in contact with infected cases in the wards, but on Pebruary 10 
had assisted at the delivery of Mrs. B., Avho subsequently dcA-eloped infection. 

The sum total of the epidemic, therefore, includes tAventi’-five puer- 
peral infections Avith nine deaths, one fatal case of erysipelas in an 
infant, one streptoeoeeal cellulitis in a nurse, and one primary peri- 
tonitis in a nurse. 


EPIDEMIOLOGY 

Like some other epidemics the present one got under way and iras 
in full SAving before Ave realized AAdiat A\'as happening. It is only on 
looking back and revicAving the various occurrences that Ave can piece 
together tlie story. In the three days, January 18, 19, and 20, .seven- 
teen patients Avere delivered in the liospital. Six of them develojjcd 
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a viniU'ul stre])iococeal infection mul fonr of them died. Of these six 
patients three wore delivered l.>y cesarean section in tlie north operating 
room on the seventh tioor; two had normal deliveries in the east operat- 
ing room on the ground lloor; and one was a forceps delivery in llic 
private ojierating room on the third lloor. These six patients before 
and after delivery were on different floors of llie liospilal, two of them 
in ju'ivate. rooms on llie second lloor, two in sejiaratc public wards on 
the third floor, two in separate wards on the fourth lloor before de- 
livery, and in the same, ward after delivery. The three cesarean sections 
were performed by different o]>erators but the ojicrating room staff was 
the same in all cases. In the same operating room and with tlic same 
staff seven gynecologic laparotomies were ])crformed between January 
IS and January 21 and on the latter date another cesarean section. All 
of the.se patients had a iierfectly normal convale.secncc. The routine 
gynecologic operating of the hospital was carried on in this operating 
room until February 9 with absolutely no untoward rcsnlt.s. Tlierc 
were no wound infections or other evidences of sejjsis in these ])alicnts. 

The snpiJics for the north o]icrating room, where the cesarean sec- 
tions wore done, were sterilized in the sterilizing room attached to it. 
The supplies for the cast operating room and for the private operating 
room were sterilized in the cast operating room. All sterilizers in the 
hospital arc under clock control and arc checked once a week by cul- 
ture. Examination of dro.ssings, .sponges, gloves, etc., subsequent to 
the outbreak of the epidemic proved them to he sterile. 

Tile sterile water suj)])ly is .separate for each operating room. A 
check-up of this at. a later date showed absolute sterility in the hot 
water su])i)ly throughout hut from one of the cold water tanks a few 
organisms were obtained hut no streptococci. 

The senior resident assisted at all three cesarean sections and de- 
livered the one patient in the private operating room, but he was not 
present at the two deliveries in the east operating room. 

The attending surgeon who operated upon one of the cesarean sec- 
tions had examined one of the other two vaginally two days before, 
hut he was not present at the third. 

The same intern delivered the two jiatients in the cast operating 
room hut took no ])art. in the cesarean sections or in the delivery of 
the patient in the private operating room. 

There is an interchange of luirsing staff between the cast operating 
room and the private operating room, hut the north operating room 
staff is quite separate. 

It, therefore, seems impossible at this stage to find a common factor 
applicable to all the cases. 

The first likely clue we had to follow was that the next six patients 
to develop infection were all delivered at night. Tlic night intern de- 
livered five of the patients in the cast operating room and gave the 
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anesthetic to tlie sixth in the private operating room. He had also 
delivered two of the patients among the first six infected. The niglit 
operating room supervisor assisted at all of tliem. Nose and throat 
cultures from the intern and the supervisor sliowed the presence of 
a streptococcus and both were taken off duty on Januaiy 31 ; that was 
thirteen days after the delivery of the first patient to show infection. 
Tlie intern ivas sent on a vacation and did not return, as his term 
of service ended shortly aftez’, so that no further cultures could bo 
obtained from him. This was unfortunate as his organism eventually 
proved ‘to be a streptococcus viridans. The organism from the nurse 
also was found by Dr. Meleney to be of a different strain from that 
of the infected patients. 

Cultures from the throat and nose of the attending sui’geon who 
performed the first, and examined the second fatal cesarean section, 
and later delivered the patient in the private operating raom, who 
developed infection, were positive for . hemolytic streptococci. Subse- 
quent detailed examination of these cultures by Dr. Meleney showed 
the organism to be of a different strain from that of the infected 
patients. 

All that we had to go on, thei-efore, at this stage was that certain 
individuals in the hospital were harboring streptococci in the nose 
and throat. These individuals were, therefore, excluded irom contact 
with patients. 

In spite of the change of the night staff, and the exclusion of others 
'who were carriers, as they were found, three patients -delivered in the 
east operating room during the follo\ving week became infected. This 
operating room was, therefore, closed and all deliveries were conducted 
in the clinic room on the sixth floor, one of the gynecologic wards being 
used as a first stage room. Three patients delivered there developed 
infections, as did also one delivered in the private operating room, and 
one delivered by cesarean section in the north operating room. We then 
seemed to be at the end of our resources and stopped admission of 
patients to the hospital on February 14. 

The hospital remained closed for ten days and on February 24 was 
reopened. The first ease admitted was a patient in labor who sub- 
sequently was found to have a gonococcal infection. She had a febrile 
puerperium but no streptococci -were found. She gave us some anxiety 
until we were certain of the diagnosis. No other patient had a febrile 
puerperium zmtil on IMarch 17, Mi's. F., delivered by forceps in the 
private operating room on March 14, liad a sudden z’ise of temperatuzc 
with a chill. Streptococci W'ere recovered from her blood on the fourth 
day of her illness. She developed acute mania and was removed to 
Bellevue Hospital where' she died on the seventeenth day. Since that 
time there have been no streptococcal puerperal infections in tlic 
hospital. 
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Early in the. epidemic it ^vas noted that, certain of the hifcctcd pa- 
tients had had a temperature before delivery and it was thought, pos- 
sible tliat tliey might be harboring streptococci in some ])art of the 
body and that invasion of the. nterus and generalized s])rcad occurred 
in the early pnoriierium. Twelve of Die twenty-four patients had a 
lemporature of 99° F. or over before or during parturition; three of 
them had severe colds before their admission to the hospital and stated 
that they thought they had had fever. One patient was known to have 
had a temperature of 103° F. the day before she entered tlic hospital, 
on .Innuary 14. She was in a ])rivate room in the hospital for ten 
days before delivery took ])lace. Ouring this time her tempcratiirc rose 
to 99° F. on two occasions. She died on the third day following de- 
livery of .streptococcal infection. 

In those early cases baeteriologic examination of the no.se and throat 
was not made. In a large number of patients examined .subseriuently 
only one was found to have hemolytic stre]itoeocci in the throat. This, 
together with Dr. !Meleney*s later work which .showed that the strepto- 
cocci recovered from the fatal and severe cases wei’c nearly of one 
strain, rendered it. unlikely that the individual patient brought in 
her own organism. 

While the e])idemie was in ])rogre.ss, we heard from time to time of 
infections occurring in other hospitals both obstetric and surgical and 
we wondered whether 1927 might be a ‘'streihocoecal year" analogous 
to an “influenza year." Several aural surgeons informed ns that 
during the early part of 1927 there was an unusual number of severe 
streptococcal sinus and mastoid infections in New York. With the 
hope of being able to throw some light on this a (picstionnairc was 
sent this autumn to a immbcr of obstetric hospitals throughout the 
coimtry a.sking if there had been noted any inereased incidence or 
increased severity of streptococcal infections during the early months 
of 1927. Twenty-four hospitals replied and of these seven stated that 
the morbidity and mortality rates from streptococcal infections were 
distinctly higher than the average; seventeen stated that there had 
been no increase. Five of the seven hospitals which had noted an in- 
crease were in the area of greater New York or its immediate vicinity, 
one was in Baltimore, one in Philadelphia. One of the replies stated 
that there had been a thirty-three per cent increase over the average 
of streptococcal infections but no deaths. In one hospital there had 
been three deaths and in one six deaths. Five of the hospitals stated 
that there had been an increased incidence of streptococcal infection 
on the surgical services attached to or affiliated until them. In three 
there had been a noteworthy incidence of streptococcal infection among 
the members of the staff. 

It would thus appear that during the early months of 1927 there 
was an increased incidence of streptococcal infection in the eastern part 
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of the country. Whether that increased incidence "vvas due to the 
greater prevalence of the organisms, their greater virulence, or a gen- 
eral increase in susceptibility cannot be said. 

It is interesting to note that there was an increased prevalence of scarlet fever 
in the United States during the later months of 1926 and the early months of 
1927.* 

Dafoet reported an epidemic of puerperal liemolytie streptococcal infection with 
eight deaths in tlie months of January and Pebruary, 1924, in Toronto General 
Hospital. He states that these cases ^^wcre coincident with other cases of puerperal 
sepsis of a similar type in various other hospit<als and in private practice. At 
the same time there was .a marked prevalence of sore throats, sinus infections, and 
middle ear trouble throughout the city.” In the investigation of this epidemic 
hemolytic streptococci were found in the noses or throats of the two house surgeons, 
in nine out of twenty-five students, and in fifteen per cent of the nurses. 

The streptococcus recovered from tlie Sloane patients was an ex- 
tremely virulent one. As Dr, Meleney will sliow in his paper, it was 
so constant in type in tlie different cases that it must have come from 
a common source. How it acquired its virulence or how it was first 
introduced we have failed to prove. The fact that it was recovered from 
the vagina of every infected patient seems to be proof that it entered 
the body by this route. In none of the patients examined in the latter 
part of the epidemic or in the three months following it were strepto- 
cocci found in the vagina prior to delivery. The inference must be 
that the organisms got into the vagina at the time of labor or in 
the early puerperium. As the only place in the hospital where hemolytic 
streptococci were found was the throat or nose of certain doctors and 
nurses the inference is that the organisms were spread to the cases 
in tliis way. 


MEASURES TAKEN TO CHECK THE EPIDEMIC 

As soon as it became evident that infection was present in the hospital careful 
check was made on all technic. Vaginal examinations were forbidden except wlien 
absolutely necessary and were tlien made only by an attending or the senior resident 
after complete iodine preparation of the vulva and vagina and full sterile draping 
as for delivery. We had not used mercurochrome as a routine in the hospital and 
considered it safer to adhere to a technic with which we were all familiar and which 
had proved satisfactory in the past. (See appendix.) As previously mentioned 
bacteriologio examination of all dressings, gloves, and sterile water was carried 
out. Masks which had previously been w’orn had, in many cases, not fully covered 
the nose. On January 28 we asked Dr. Meleney to come to our assistance. He 
pointed out the importance of masking the nose completely ns well ns the mouth. 
Hrom that date complete masking was carried out. The masks were worn not 
only in the delivery room but in the first and second stage rooms by all doctors 
and nurses. On February 5 every member of the attending, resident, intern, 
nursing, and domestic staff had throat and nose cultures taken and these were 
repeated at weekly intervals. No one with a positive culture of streptococcus 
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lunnolyticus wns nllowcd to cnmo in contact with n patient before, dnrinp, or after 
delivery. A certain number of n»r.«eH with pof<itivc cultures were nssigned to 
nursing the already septic patients. All others with positive cultures were excluded 
from the hospital. F.very nurse was maakthl ^Yhen doing postpartum dressings. 
The night intern wlio had a positive cuUtire was stmt on a vacation. Tlie two 
attending surgeons with positive cultures did not visit the general l.nbor room or 
public wnrd.s. They did for a time visit tbeir jwivnte patieiUs but were completely 
masked wben tbey did .so. {students wore excluded from the liospital. 

After the first evidence of infection in tbe patients delivered in tbe north, e.ast, 
and private openiting rooms tbe w.nlls and floors of these were thoroughly washed 
with soap and water and chloride of lime. As the cases still continued in the east 
operating room it wtis tMosed on IVhniary seventh, nnd thereafter all jiatients 
were delivered in the gynecologic exnmlning room on the sixth floor Jiorth, one 
of the gynecologic wards being used ns a first stage room. Of the patients de- 
livered there during the tiext week three developed infection. It was then decided 
to stop all admissions to tbe hospital. This was dotve on February 1-t and no 
patients were admitted from then tmtil February 2-t. Meanwhile the operating 
room.s bad been fumigated with formalin nnd completely repainted. The entire 
ward side of the hosjiitnl, including halls, stairways, and pantries, was painted, 
livery mattress and pillow in the hospital was sferili/.ed and remade, new ticking 
being used tbroughouf. All blankets were washed. Tliese measures were ovidenfly 
cffoctivo for after tbe reopening on February 21 no other cases occurred except 
tbe isolated one on March 1-t. The Ruperintendent li.as computed that, apart from 
the loss of revenue due to cancelled reservations, the cost of the epidemic to tbe 
hospital was over six thousand dollars. 

For three months after the reopening of the hospital, cultures were taken from 
the vagina of every patient on admission, at the beginning of labor, at the end 
of labor, and on the second, fourth, and seventh days postpartum. During this 
time no hemolytic streptococci Avcrc found. 

The precautions regarding vaginal examinations ami the masking of nose and 
mouth by every one in the first and second stage rooms ns well ns in tlic delivery 
room have been adhered to. Every nurse before she enters tlic hospital must bring 
from her school a report that cultures have been taken from the nose and throat 
and that they are negative for hemolytic streptococci. Weekly cultures of the Staff 
arc Iwing taken during the winter months. It is interesting to note that so far 
this winter not .a single hemolytic streptococcus carrier has been found. 

ISOLATION OF INFECTKD CASF.S 

In the Sloanc Hospital tliere is no isolation wing. Two of the wards at the end 
of the corridor on the fourth floor arc used as septic rooms. They have their own 
utility room. 

It was a rule of the hospital that when a paticjit developed a temperature of 
100.4° F. or over she was removed to one of these wards. This rule was adhered 
to before and during the epidemic. As the cases increased other wards on the 
same floor were used for the infected cases. These were shut off from the rest 
of the floor by a door. After February first all attending surgeons and interns 
were excluded from this part of the floor, the Director nnd Obstetric Fesident being 
the only doctors who visited or linndled the patients, and they did not visit other 
w.ards or take p.art in the delivery of p.atients. Gowns, c.aps, and masks were 
worn by them while on the floor. Nurses were put under isolation rules and were 
made to change their dresses, before lc.aving the floor. All bed linen and dressings 
wero so.akcd in strong lysol solution boforo being sent from the wards to the 
laundry. All dishes wero disinfected immediately after use. In the later part 
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of the epidemic cultures were made from the vagina of every patient before de- 
livery, after delivery, and on the second, fourth, and seventh days of the puer- 
penum. In three patients hemolytic streptococci were found on the first postpartum 
examination and these individuals were at once isolated. One developed infection 
on the fifth day and died ; the other two showed no symptoms. 

The experience we have gone through emphasizes the necessity for a self-contained 
isolation unit in every maternity hospital. Our improvised arrangements proved 
to be ineffective and, looking back now, we regret that we did not close the hospital 
earlier than we did. 

CLINICAL OBSERVATIONS 

Under this heading there will be discussed the mode of incidence of 
the disease, its general course, the blood picture, the occurrence of 
streptococci in the blood and in the lochia, and the terminal results. 

Mode of Incidence . — The time after delivery at which the first rise 
of temperature occurred is of interest. In the great majority of cases 
this rise occurred suddenly to 103° F. or oyer and was accompanied 
by a definite chill. In two cases the rise occurred ■within twenty-four 
hours; in one, it was on the eighth day; and in one, on the ninth day 
postpartum. In the majority of cases the rise took place on the third, 
fourth, or fifth day, the average time for twenty-four cases being 3.75 
days postpartum. This rather late appearance of temperature and 
especially the occurrence of the two on the eighth and ninth days made 
us think at one time that the infection might be getting into the patients 
not at the time of delivery but in the puerperal period, and this led to 
a very thorough investigation, of the bedding and dressings which Dr. 
Meleney Avill mention in his paper. It may be said now that no 
streptococci were found anywhere in the environs of puerperal patients 
in normal wards. We have, therefore, no proof that infection occurred 
after delivery. 

After the initial rise, the temperature was usually maintained wth 
slight remissions for several days, and in those who recovered, tlic re- 
missions became greater and a gradual fall took place while in the 
fatal cases the remissions became smaller with a gradual rise until death 
occurred. The highest temperature recorded was 107.6° F. on the second 
day postpartum. The patient died ■within twelve hours. The tempera- 
ture curve was markedly influenced by serum and quinine treatment. 

In the patients who recovered there was a drop of several degrees after 
intravenous serum and after intramuscular quinine administration. The 
drop was not so constant or so great after blood transfusion. 

At the time of the rise of temperature the pulse also rose and the two 
curves as a rule ran together. In the first patient who died aftei 
cesarean section the finst indication of anything wrong was a pulse of 
140 on the night of operation so that an internal hcmoi’rhagc was sus- 
pected. Her temperature did not rise until twelve hours later. In all 
the others, temperature and pulse rose at the same time. 
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Abdominal distention was a })romincnl. symptom in fourteen of the 
cases. Of those, seven were fatal and seven nonfat al. Diarrhea was 
noted in llircc fatal cases and in four that recovered. 

Iji six of the fatal eases signs of consolidation and friction at the 
bases of the lungs ai)pcared. If. was most, consfaiit and most marked 
on tiie left side. It usually n))poared just about tlic time at which the 
finst jHisitivc blood culture was obtained and, taken along with this, we 
came to regard it as a bad ])rognostic sign. In such cases as came to 
autopsy the ba.scs of tlie lungs sliowed fibrinous plcuri.sy, .sometimes udth 
fluid, and a lym])hatic intcnstilial pneumonia (sec autoi)sy reports). 

As a general rule the involution of the uterus was delayed, and there 
was never more than sligiit uterine tcndornc.ss. 

In eight cases, all of which recovered, there was inflammatory exudate 
in tlic pelvis and in two of these, abscesses formed. In no case was 
there an excessively foul lochia but in eleven it was noted as fetid or 
slightly fetid. 

Blood Picture . — In Table I a summary and average of all the blood 
counts in the twenty-foxir cases is given. The average leucocyte count 
at the beginning of the ijifcction was 19,800 with 84 per cent pol.y- 
morphonuclear, and 71.5 per cent hemoglobin. Al the height of the 
disease the corresponding figures are 25,000; 88 per cent; and 57 per 
cent. The highest leucocyte count was 41,400 with 91 per cent poly- 
morphonuclcars. This patient was a diabetic whose illness began on 
the ninth daj’ after delivery and .she recovered. In only one cose did 
the leucocyte count never reach 10,000. This was ]\Irs, B., who died 
on the third day after delivery. Her highest count was 9,800 with 86 
per cent polymorphonuclcars. 


TaDI.K I. .SUJl.MARY OP lil-OOD FlX»INO.S IX 24 CASES OP .Steeptococcal PuEnpi:nAi. 

Ixrr.CTiON 




i.EucocYTr:.s 

ponYMoapnoNUciiEAUs 

HEMOOLOniN 

First blood exam- 

Average 

19,800 

S4% 

71..5% 

i n a t i 0 n after 

Maximum 

41,000 

91% 

78.0% 

rise of tempera- 
ture 

Minimum 

9,800 

86% 

54.0% 

Blood examination 
at height of in- 
fection 

Average 

25,000 

• 88% 

.57.0% 


In four patients there was a sudden drop in the number of leucocytes 
in the course of the disease, three of these patients died and one 
recovered. 

Ono of them, Mrs. J,, liad a drop from 19,000 with 93 per cent polymorphonuclcars 
on tlio third day of Iior illness to 8,000 with 86 per cent polymorphonuclcars on the 
fifth day. Two days Inter the count was 11,000 mth 74 per cent poljinorphonuclears. 
She died three days later. 
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Mrs. T., liad a drop in her leucocyte count from 18,000 with 85 per cent poly- 
morphonucleaxs on the second day of her illness to 8,800 with 90 per cent 
polymorphonuclears on the fourth day. The count rose to 25,000 with 92 per cent 
polymorphonuclears two days later and she died the following day, 

Mrs. L., had a leucocyte count of 18,000 with 86 per cent polymorphonuclears 
on the first day after illness. Pour days after it had dropped to 5,700 with 89 
per cent polymorphonuclears. It rose to 15,900 in two days and then to 25,000 
with 92 per cent polymorphonuclears in three days more. She died two days later, 
Mrs, P., had a drop from 15,000 with 80 per cent polymorphonuclears on the 
second duy to 7,000 with 79 per cent polymorphonuclears on the fifth day. In four 
days the count rose to 33,000 with 90 per cent polymorphonuclear leucocytes. About 
the same time a definite inflammatory mass developed in the pelvis Avhich later 
suppurated, was drained, and she recovered. 

There Avas a marked drop in hemoglobin values in practically all cases. The 
average A'alue at the beginning of the infection was 71.5 per cent and there was an 
average drop of 14.5 per cent during its course to an average low reading being 
57 per cent. The beneficial effect of transfusion is shown in Table II. 

Table II 


HEMOGLOBIN DETERMINATION IN TRANSFUSED CASES 


Total number of transfused cases 11 

At beginning of infection 71.5% 

Lowest reading 52.5% 

Beading on discharge or death 60.1% 


HEMOGLOBIN DETERMINATION IN NONTRANSFUSED CASES 

Total number of nontransfused cases 14 

At beginning of infection 73.25% 

Lowest reading 66.00% 

Beading on discharge or death 66.00% 


Blood Cultures . — Blood cultures were made repeatedly in all cases 
except one. From seven patients a hemolytic streptococcus was re- 
covered. Six of these seven patients died. The one who I’ceovered 
gave a single colony on the tiventy-sixth day and none thereafter. It 
is interesting to note the. first day postpartum on which the positive 
blood cultures were obtained, viz. : the second, fourth, eighth, tenth, 
eleventh, eighteenth, and twenty-sixtli (see Table III). The late stages 
at which the streptococcus was culturable from the blood stream would 
suggest that the first dissemination of the organisms was by the 
lymphatics and that from there they reached the blood. This is sup- 
ported bj”^ the findings in the cases which came to autopsy, in all of 
which there was direct evidence of Ijunphatic involvement. The oc- 
currence of peritonitis in four, and of pleurisy in one, also is evidence 
of lymphatic spread. Of the sixteen patients who recovered eight de- 
veloped an infiammatoiy exudate in the pelvis and tw’o had sjunptoms 
of articular inflammation botli of which are usually indicative of a 
lymphatic spread. 

* Vagmal Cultures.— In eighteen of the twenty-four patients- a hemolytic 
streptococcus Avas grown from Amginal smears. In five no smears were 
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tnlunv aiul one was negative. The material for enUnre was taken from 
just within llie vaginal orifice. In one of the earlie.st ca.scs tlie cervix 
was exposed by a sjx’cnlnm and the .smear talion from inside the cervical 
canal. Mithin an hour .she had a ciiill and the tempci’atnre rose to 
10-1 F. altiiongh it liad been below 102® P. for the previous two days. 
She nllimatc>1y made a good recovery, bnt thereafter we avoided taking 
intrantorine or eervie/d cnllnre.s. Tlie nnmlier of positive fmding.s pi'ovcd 
the method adojited to be adequate for all practical purposes. 

hen if. was realix.ed that m'o were in the midst of a sfrcplococeal 
epidemic cultures wore. tak(?n from within the vaginal orifice of every 


T.Ma.r in. <’.\srs Wjtji ST.-.r-iawon-rs- llr.Moi.VTiri-s is Bi/ion Showin-o Bay 
I’ iJSTi'.Ar.TeM ns Wnieii I'na-T imsrnvi; Cn.Tna; Wa.s OinwiSKi). Tin: 

,\xi> Armr.-iY J'lxmsas' 


xamj: 

r'.iisr I'lvclivi; 

1 iu;si:t.T 

Aiaroi’sv ri.vni.vo.s 

Mrs. M. 

Nnno 

IUimI on 75 day 

.Multijdo nbsia'sses througlioiit 

.Mrs. T. 

S il.'iv 

Died on 0 day 

abdomen. Definite evidence 
of lymphatic spread 

Diffuse I'critonitis 

j 

Mrs. .V. 

Fono 

Died on 5 (la.v 

Lymplinngitic pneumonia 

Parti.nl autopsy 

Mrs. J. 1 

10 <lnv 

Died on 15 day 

Diffuse peritonitis 

Diffuse peritonitis 

Mrs. B. 

g (lav 

Died on .5 day 

Diffuse peritonitis 

Mrs. h. 

!1 <l:iv 

Died on 17 day 

Lympiiatic spread in broad 
ligaments 

Diffuse peritonitis 

.Mrs. C. 

Niitic t!ik('ii 

Died on 3 day 

N:o autopsy 

Mrs. MrO. 

l.S (lav 

Died on 20 day. 

No autopsy 

Mrs. B. 

Mrs. F. 

20 (lay (nno 
singi(^ colony) 

■1 (l.'iy 

Had .a plouris.v wilh 
streptococci 
Discliargcd on 52 
day 

Had pelvic cellulitis 
Died on 17 day 

No an1ops.v 


•Hfiiiolvtlc .«lr(!ptococcus recoverca from perllonctil cavity in all of above autopsleil 
oafr'c:'. 


])nticni before delivery, immediately after delivery, and on the .second, 
fourth, and seventh daj’^s of the piicrpcrium. In no case did we find a 
hemolytic strcpiococeus before delivery but front three a hemolytic 
.strcptocoecms was obtained on tbc second day of the pnerperium. These 
jjalients were isolated. Two of them had afebrile pnerperium. The 
culture from one of these was still positive on discharge from the lios- 
pital. The third, Mrs. M., after being afebrile for five days had a sudden 
rise of temperature with a chill, and after a long illness died on the 
scventj"-fifth day. Tliese cases are of interest and importance as show- 
ing tliat the organisms entered into the vagina during or immediately 
after delivery, that organisms may he present in the vagina and never 
infect the uterus, and that if the nteims is invaded three days may 
elapse before symptoms develop. No previous vaginal cultures had been 
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taken from the two patients who began their infection on the eighth 

and ninth day postpartum, these eases ]ia\dng occurred before the routine 
was begun. 

^ Autopsy Findings.— In tiiree of the fatal cases no autopsy examina- 
tion was permitted; in three the abdomen only was examined; and in 
three a complete autopsy was made. In all the cases examined 
peritonitis with free fluid was found. In all there was fibrinous exudate 
on the intestines. In one there were multiple abscesses in the peritoneal 
cavity and cellular tissue of the pelvis. 

In none was there any evidence of septic thrombophlebitis of the 
pelvic veins. 

In the cases examined fully there was definite evidence of lymphatic 
spread of the infection in the form of lymphatic vessels chocked with 
polymorphonuclears and organisms; leucocytic infiltration of blood 
vessel walls; abscess formation in the uterine wall, in the ovaries, and 
in the cellular tissue of the pelvis; interstitial lymphatic pneumonia, 
and pleurisy. 

These findings together with certain clinical phenomena already men- 
tioned point to a primaiy lymphatic rather than a blood borne infection. 

TREATMENT 

In the treatment of this series of cases of streptococcal puerperal in- 
fection three main therapeutic agents were used, viz, : antistreptoeoecal 
serum, quinine bi-hydrochloride, and blood transfusion. In most cases 
a combination of two or of all three was used. Thus five cases, two fatal 
and three nonfatal, had all three; three, two fatal and one nonfatal, 
had transfusion and serum; eight, two fatal and six nonfatal, had serum 
and quinine bi-hydrochloride. (Table IV.) 

Antistreptoeoecal Serum . — This was used in eighteen cases, six of which proved 
fatal and twelve of which recovered. Pive of tlie fatal cases had a positive blood 
culture, and eleven of the nonfatal cases a negative culture; the twelfth case show- 
ing one colony of streptococci on the plate on one occasion only, late in the disease. 
Two types of serum were used, one a polyvalent Lederle serum which was given 
as a rule in 100 c.c. doses intravenously. The other was a special concentrated 
serum of Parke Davis and Company, of which 10 c.c, is said to be equal to 100 
c.c. of their serum as formerly prepared. This was given as a rule in 10 c.c. doses 
intravenously. Pive patients were given 20 c.c. doses with no untoward result. Other 
deviations from the general dosage mentioned for both sera ■vvill be seen in Table 
IV. One patient had a 10 c.c, dose of Dochet serum. Three patients showed a 
marked reaction, two of them during the administration of the Lederle product so 
that it had to be stopped and one, a late reaction after the concentrated serum. 

All the others stood it well. The concentrated serum was given to ten patients 
with three deaths; the ordinary serum to six patients with two deaths. The 
ordinary and concentrated were both given to one patient who recovered, and the 
concentrated Dochet scrum to one, who recovered. 

The first dose of serum was given immediately on the rise of temperature in two 
cases, on the second day, i.e., witliin twenty-four hours, in eight cases, and on the 
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third dny in kIx, na the fourth day in one case, and on t!ie fifth day in one. Ten 
patients lind one do.w only, one of Ihe.^e died and nino rccorcrcd. Eight patients 
had two doses, two of these died and six recovered. One fatal case liad three doses. 

Only two patients laid servim as their only treatment It was given on the second 
day in o.aeh c.nse. Both made rapid recoveries and were discharged, one on the 
fifteenth day and the other on the seventeenth d;iy postpartum. In two cases trans- 
fusion Was given along with scrum trcnlmont. One patient died and the other 
recovered. 

Aniiafrcptococcal Scrinn muT Qiiinivc JU-IIyiTrochloridc . — In tiiirlccn cases serum 
was given in comhinntion witii quinine hi-hydrochlorido administered intramuscularly 
in five grain doses. Tlic preparation used was one put up in sterile ampules and 
it wa.s injected deep into the muscle of the thigh or buttock. Tliis combination 
of .Hcrum and quinine bi-hydrochloridc was first brought to our attention by Lukcr 
who reported good results which wc had confirmed. His routine was the administra- 
tion of 30 c.c. of antistrejttococcnl scrum on three successive days, ami, after that, 
five grains of quinine bi-hydrochloride in 10 c.c. of sterile distilled water intra- 
venously on the fourth, sixth, and eighth days; a grains of quinine bi-hydrochloride 
in 1 c.c. of water arc given intrumuscularly on the fifth, seventh, ninth, tenth, 
eleventh, and twelfth days. By this treatment he has reduced the mortality from 
34.2 per cent to :”.C per cent. Lukor heliove.s that the action of quinine bi-liydro- 
ehloride in those cases is a general one on the li.sstio cells. 

This precise routine wc did not follow. From Table V it will be seen that the 
quinine was given on the first day of temperature rise in eight cases, on the second 
day in four, and on the fifth day in two, and that when repeated it was usually, 
but not always, on nltcrnatc days with the scrum. Of the thirteen patients treated 
in this way four died and nine recovered. Late transfusions were given in two 
of the fatal, and in three of (he nonfatal cases. In two patients abscesses at the 
site of quinine bi-hydrocliloridc injection developed and from the pus a hemolytic 
streptococcus was recovered in each case. Wc have had a similar occurrence in two 
other cases treated elsewhere. 

Blood Transfusion . — In this series of cases blood transfusion was given to eleven 
patients (Table VI). The direct method was used in four, and the citrate method 
in seven. The reason why the citrate method was used in the majority of cases 
was that the transfusion had to be done in the septic wards and it was thought 
that the donor would he exposed to a definite risk if the direct method were 
employed. In considering blood transfusion in puerperal septicemia two dif- 
ferent aspcct.s of the procedure have to be kept in mind, first, blood transfusions 
early in the disease as a possible means of increasing the patient’s resistance 
to the invading organisms and their toxins, and secondly, as a supportive measure 
in long drawn out cases. At the hogiiming of the epidemic wc were relying on 
the serum and quinine bi-hydrochloridc treatment as already outlined because we 
had had as good results with it as with any other molliod of treatment in tlio past, 
but some of our patients had early transfusions. Five patients were transfused 
within the first four days of their illness, one on the first day, one on the 
second and sixth days, one on the second day, one on the third, fifth, and seventh 
days, and one on the fourth and ninth days. Of these five patients the first two 
mentioned died and the three otlicrs recovered. Tlie two wJio died Iiad positive 
blood cultures; tho three who recovered had negative blood cultures. One of 
those wlio died had a direct, and one, n citrate transfusion. It is interesting to 
note that in all three who recovered there was a definitely localized pelvic in- 
flammation in the latter part of the disease. Whether this localization can bo at- 
tributed to tho transfusion or indicates a limitation of tho infection from tho 
start it is impossible to say. 
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Table V. Cases Treated With Quinine and Antistkeptococcal Sebum 



QUININE 

SERUM 
DAY OF 



NAME 

day on 

WHICH 

OTHER TREATMENT 

RESULT 


GIVEN 

DISEASE 


; 

Mrs. McG. 

1 

2, 4 


Death 20th day post- 

Mrs. L. 

2, 3, 11, 12 

5, 9, 14 

Transfusion on 12th 

partum 

Death 17th day post- 

Mrs. M. 

1, 2 

1, 4 

day 

Transfusions 8th, 

partum 

Death 77th day post- 

Mrs. T. 



24tb, and 55th days 

partum 

1, 2, 4 

3, 4 

Death 9tii day post- 

Mrs. R. 

'l, 3 

2 

Transfusions 4th, 9th, 

partum 

1 Discharged on 51st 

Mrs. C. 



14th, 24th 

day postpartum 

5 

' h 3 

'Transfused 5th, 10th, 

Discharged on 57th 

Mrs. S. 



and 17th 

day postpartum 

J.J d 

2, 4 

Transfused 14th day 

Discharged on 24th 

Mrs. E. 

5, 8, 10 



day postpartum 

9, 11 


Discharged on 26th 

Mrs. W. 




day postpartum 

1, 2, 4 

2, 5 


Discharged on 18th 

Mrs. D. 




day .postpartum 

1 

2 


Discharged on 13th 

Mrs. L. 




day postpartum 

1 

4 


Discharged on 22nd 

Mrs. S. 




day postpartum 

2 

3 


Discharged on 16th 

Mrs. P. 




day postpartum 

2, 4, 5 

2 


Discharged on 23rd 





day postpartum 


Transfusion treatment was begun in six cases after the fourth day of the ill- 
ness and was repeated in two, who had been transfused earlier. Of these six 
patients three died and tliree recovered. We were influenced to a certain extent 
in our choice of transfusion by the fall of hemoglobin early or late in the dis- 
ease. In Table II it will be noted that in the cases transfused there had been 
an average drop of 19 per cent in the hemoglobin before transfusion and an 
average recovery of 6.6 per cent after it. In the cases which were not trans- 
fused the average drop in hemoglobin was only 7.25 per cent but there 'was no 
rise during the patients’ stay in the liospital. 

Summary of Treatment. — Tlie results of the three methods of treatment are 
summarized in Table VII. Prom this it would appear that the best results had 
been obtained by scrum and quinine bi-hydrochloride, the next best by no treat- 
ment at all, and the worst by transfusion. These figures are of course fallacious. 
Our first trentmont in the majority of cases was serum and quinine bi-hydroehlorido. 
A considerable number of patients showed immediate improvement and no otlicr 
treatment was given. Had our initial treatment been transfusion no doubt equally 
good results would have been got and the recoveries ascribed to serum and 
quinine bi-hydroehloride would have gone to the credit of transfusion. Which 
bears out what has been so often said before, that it is impossible to assess ac- 
curately the value of any one method of Iherapeusis in puerperal sepsis, because 
a consider.'ible number of patients recover without any treatment and a certain 
number will die in spite of whatever treatment is used. In this connection a little 
interlude in the .somber story already told may be introduced. One of the at- 
tending surgeons refused to Ijelievc that one of his private patients, Mrs. S., had 
the disease in spite of a high temperature rvith chills and lcttcQC 3 ‘tosi.s. She had 
marked abdominal di.stcntion with diarrhea and the onlj' treatment she had was 
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Tahev. VI. Casks Tukatkd hy Tkankfusion 


NAME 

DAY OF FF.VFJl 
ON’ WHICH 
DONF, AND ' 
AMOUNT OF 
IH.OOI) (HVF.N 

Mtrriion 

OTHT.U 

TKF.ATMF.NT 

UF.MAKKS 

KE.SULT 

Mr.s. B. 

Ist—GOO O.C. 

Direct 


.Streptococci in 
l)lood 

Died on .Ird day 
postpartum 

Died on 1.3th day 
postpartum 

Mr.s. ,7. 

2iid — fiOO c.c. 
nth— non c.c. 

Citrate 

.Scrum 

Streptococci hi 
blood 

Mrs. M. 

Sth— ir.O c.c. 
'J tlh— .‘00 o.e. 
i .7.7th — .700 c.c. 

Citrate 

1 

Scrum ami 
quinine 

Blood sterile 

Died on 77th day 
postpartum 

Mrs. Ti. 

Pdth— 2.70 e.c. 

Citrate ' 

Serum and 
quinine 

.Streptococci in 
blood 

Died on 17th day 
postpartum 

Mrs. r. 

1 10 th— noo cx. 

1 

1 

Direct 

Serum 

Streptococci in 
))!ood 1 

Died on 17th day 
Iiostpartmn 

Mr.s. r. 

2nd — .700 c.c. 

i 

1 

1 

Direct 

1 

1 

1 

Serum 

Blood sterile 

i 

Hccovery 
[Discharged on 

40th day post- 
partum 

Mrs. B. 

.'ird — 700 c.o. 
.71 h — 000 c.c. 

1 7th — .700 c.c. 
2Pt!i— 700 c.c. 
.Olst— .700 c.c. 

Direct 


Blood sterile 
Before the 
second trails- 
fusion 700 
c.c. of blood 
wa.s with- 
drawn 

Eccovery 

Discharged on 

7Glh day post- 
partum 

Mrs. E. 

‘1th — .700 c.c. 
0th — 770 c.c. 
14th— 170 c.c. 
24th— 700 c.c. 

Citrate 

Scrum and 
quinine 

Blood sterile 

Recovery 

Discharged on 71st 
d.ay postpartum 

Mrs. C. 

7th — 170 c.c. 
10th — ^170 c.c. 
17t!i— 700 c.c. 

Citrate 

.Scrum and 
quinine 

Blood sterile 

In first trans- 
fusion 
hematoma 
formed round 
the vein 

Recovery 

Discharged on 77th 
day postpartum 

Mrs. S. 

i 

14 th — 700 c.c. 

Citrate 

Serum aiul 
quinine 

Blood sterile 

Blood sterile 

Recovery 

Discharged 24th 
day 2 iosfpartum 
Recovery 

Mrs. P. 

29th— 100 c.c. 

Citrate 


Trouble with 
donor 

Discharged on 73 st 
day postpartum 


TahW': VII. Analysis of IIksults of Tuf.atment 



NUMBF.R 

nF.covr.KF.D 

DIED 

MORTALITY 

PER CENT 

Early 'J'ransfusion 

4 

O 

u 

o 

50 

Early Transfusion -t- Serum + Quinine 

1 

1 

0 

0 

Date Transfusion 

2 

1 

1 

70 

Scrum + Quinine 

8 

G 

o 

27 

Scrum + Quinine -1- Late Q’ransfusxon 

4 

O 

2 

70 

No Transfusion or Scrum or Quinine 

5 

3 

o 

40 

Total 

■ 24 

15 

9 

37.7 


Bometliiiig known as "sun cholera mixture." She made a rapid and complete 
recovery. The recovery of the diabetic patient is also noteworthy. 

The startling thing in this series of cases is that every patient with a positive 
blood culture died with one exception, Mrs. E., from whom one colony was ob- 
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tained on one occasion late in her disease and who nltimately recovered. This 
high mortality is exceptional as we have all seen cases with positive blood culture 
recover. The rather late appearance of the positive blood culture in most of the 
cases and the postmortem evidence of a lymphatic spread may indicate that these 
patients were saturated with toxins long before blood infection occurred and that 
the latter was really a terminal plienomenon. 

And so from this series of cases it is impossible to dogmatize about treatment, 
but we can give our impressions and outline a possible method of procedure in 
dealing with cases of fever in the puerperium. Our impression is that in a hemolytic 
streptococcal infection blood transfusion done eaidy and repeated on alternate days 
is as good a form of treatment as any available. It counteracts the fall in 
hemoglobin and, apparently, in many instances acts as a nonspecific agent in 
increasing the resistance of the tissue cells to the infection. But many cases 
of puerperal sepsis occur in domestic practice where early transfusion may not 
be possible, and there are many cases of fever in the puerperium which subside 
rapidly, for which no cause is ever found, and in wliich immediate transfusion would 
certainly bo out of place. For these reasons the following outline scheme of treat- 
ment is given, the details to be varied according to circumstances. On the first 
rise of temperature give five grains of quinine bi -hydrochloride intramuscularly. 
In many cases the temperature will be found to be normal or nearly normal next 
day, in which case no further treatment may be required. If temperature and 
pulse are still high after twelve or twenty-four hours, serum may be given in- 
travenously, the dose being the equivalent of 100 c.c. This may be repeated in 
twelve hours. Meantime, provision for transfusion should be made. If there is 
a marked drop in hemoglobin, transfusion is more strongly indicated and should 
be done on alternate days, no more serum being given but the quinine bi-liydro- 
chloride continued. If the patient shows definite improvement after serum and 
quinine bi-hydrochloride alone and there is no marked fall in hemoglobin, trans- 
fusion may not be required at all. If the case is a long drown out one, transfusion 
in the later stages materially helps convalescence. 

In our present state of knowledge we have no specific treatment for streptococcal 
puerperal infection. All three therapeutic measures discussed arc nonspecific agents 
which in some cases seem to have a definite action in increasing the patients' 
resistance but in a certain number they either do not do this or - the virulence of 
the invading organism is such that all the resistance called forth is unavailing. 

SUM^IARY AND CONCLUSIONS 

1. During the period January 16, to February 14, 1927, twenty-four 
patients, out of a total of one hundred and sixty-three delivered, de- 
veloped streptococcal infection and eight of tliem died. One other died 
later. One baby died of erysipelas. One nurse got a severe strepto- 
coccal infection of the arm and recovered. One nurse developed a 
primary streptococcal peritonitis and recovered after laparotomy. 

2. Cases continued to occur after treatment of the operating and 
delivery rooms with chloride of lime; after a cliangc was made to a 
delivery room which had never been used before; and they only ceased 
when admissions to the hospital were stopped. 

3. A complete bacteriologic inve.stigation of the ho.spital failed to 
demonstrate hemolytic streptococci in the air, on the floors or walls, 
in the operating roonns, in dressings, supplies, or water. 
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4. Tlie only place Avhore slreptoeoeci were found, other than in tlie 
infected patients, was in the nose and throat of certain doctors, nurses, 
and members of the domestic staft!. 

5. The exclusion of these carriers from direct contact with patients 
failed to arrest, the epidemic. This may have been because fresh 
carriers were always being discovered. 

6. j\rasking of the nose and mouth of all in attendance on patients 
before, during, and after labor failed to arrest the epidemic. 

7. Notwithstanding the above, the fact that slrci)tococci were demon- 
strated in no situation other than the nose and throat of attendants 
makes it imi)ortant to exclude streptococcal carriers from maternity 
hospitals and to insist on comi)letc masking by all in attendance on 
parturient or puerperal women. 

8. The data available are not sufficient to determine whether one or 
more of these carriers brought the infection in, in the first instance, or 
whether they i)ickcd up the organism from the in feet cd cases. The 
latter is ])ossibly true in some cases. 

9. The occurrence of a primary peritonitis in a nurse shows that 
there may be points of entry for the hemolytic streptococcus other 
than the vagina and puoriicral uterus, but the finding of the organism 
in the vagina of nearly all infected patients shows that this was the 
common portal. 

10. The particular streptococcus in this series of infections was a very 
virulent one. 

11. Every patient but one with a positive blood culture died. 

12. The late appearance of streptococci in the blood of most of the 
cases and the postmortem findings point to a lymphatic dissemination. 

49 East FirTy-Tnina Stueet. 

{For discussion, see page 286.) 



EPIDEMIOLOGrIC AND BACTERIOLOG-IC INVESTIGATION OP 
THE SLOANE HOSPITAL EPIDEMIC OP HEMOLYTIC 
STREPTOCOCCUS PUERPERAL FEVER IN 1927 

By Frank L. ]\Ieleney, M.D., Zung-Dau Zau, M,D., Helen Zaytzeff, 
M.D., AND Harold D. Harvey, M.D., New York, N. Y. 

(From the Becteriologio Section of the Surgieal llesearcji Laboratories of the 
College of Physicians and Surgeons, Columbia University, New YorJc City) 

TN THESE days of aseptic precautions, a large epidemic of puerperal 
fever is an unusual event. Sporadic cases and small groups of cases 
occur from time to time in every obstetiic hospital but there are pivb- 
ably very few living todaj'’ who have been through an experience such 
as Dr. Watson has described. And yet, thex*e is not one who cannot 
imagine himself in that situation and has not speculated what he would 
do to check such an epidemic if it were to occur in his own hospital. 
For if it occurred in one well-organized and well-run hospital, it is 
likely to occur in any hospital under the same or similar circumstances. 

Let it be stated at the outset, however disappointing that information 
may be, that our study of the situation has not given us the loiowlcdge 
necessary to prevent epidemics of puerperal fever, but we believe that 
we have derived some facts which give us a better understanding of the 
nature of such epidemics, whicli wll permit us to minimize tlie risk of 
a recurrence and wliich would enable us to check anotlier sucli epidemic 
in an earlier stage than this one was checked. The purpose of this 
report is to pass on our results for what they are worth and to add 
them to the literature so that they may be available to others who may 
be interested. We shall frankly confess our mistakes and our short- 
comings and these were many. We fell far short of learning all there 
was to learn, particularly in the early stages of the epidemic, the steps 
of which we can only surmise from the facts obtained later. 

A review of the literature from the classic essay of Oliver Wendell 
Holmes^ and circumstantial evidence of etiology by Semmelweis- give 
the impression that in their time it was aclcnowlcdged b.y unprejudiced 
observers that the doctors and midnuves -were the chief agents in spread- 
ing the disease, but some years later after the application of aseptic 
])rineii)les, it was supposed that they were thereby absolved from fiulher 
responsibility in the matter. The more recent literature is filled with 
studies of sporadic cases in given clinics over varying periods of time. 
There are very few reports of real epidemics and in these there is 
a paucit 3 - of infonnalion about the prccpidemic or early epidemic 
stages.-'* An ci>idcmic is always several days or several weeks old he- 
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fore it can be called an epidemic. It is only the constant repetition 
of similar eases that makes one aware of its presence. 

Dr. "Watson lias described the repetition of events wldcli led him and 
his staff to realise that an ejiidcmic of a very virnlcnt nature was in 
full swing. He called for help from a number of sources. When these 
had responded and held council with his staff, the situation was studied 
in detail. It should be pointed out that no one in the group had ever 
faced a similar situation before. A number of .surveys were made 
of the physical plant and the methods used in caring for the patients 
from the time they entered until they were discharged. As a result 
of the survey these facts were evident: 

1. The iedmio of adviittinff and delivering patients had not been radically 
channed, — Five or six patients were admitted daily, given a preliminary vaginal 
examination, and if not in labor sent to the wards. Before deliven' thej- were pre- 
pared by shaving with a razor and washing with soap and water and alcohol. 
During the first stage of labor vaginal examinations were avoided if possible. For 
vaginal examinations rubber gloves were used by the examiners but no masks were 
worn. During the second stage of lal)or the external parts were again washed with 
soap and water and painted with oli per cent iodine. A sterile towel was placed 
over the deliver}' table beneath the buttocks and sterile sheets over the thighs and 
abdomen. The vagina and anterior part of the amis were exposed. The doctors and 
nurses wore gowns, gloves, caps, and mashs which covered the mouth but not the 
nose. After dclivoiy the vagina was covered with a sterile pad held by safety pins 
to a circular binder. If a perineal tear had occurred, sterile pads were placed be- 
neath the buttocks and not over the vulva. On return to the wards these sterile 
pads were changed every four hours or oftener if they became soiled. The nurses 
caring for the postpartum eases were not masked. 

2. The comings and goings of staff mernhers, nnrscs in training, and visitors had 
not hcC7i materially altered. — Aside from the attending and house stalT, from 14 to 
26 nurses came each month from seven other hospitals for three months of train- 
ing. Visitors consisting of Inisbands nnd mothers were admitted three times a 
week to the wards and more often to the semiprivatc nnd private rooms. 

3. The yreyaraiion and distribution of sterile and clean operating room and 
laundry supplies had not been modified. — Gloves, towels, vulva pads, sponges, and 
compresses were prepared in two difTerent autoclaves, under the direction of an 
experienced nurse. Sterilization was controlled by pressure gauges and thermometer 
recorders. Solutions wore stcrili-zed in a general autoclave. Sterile water was pre- 
pared in several different water sterilizers. Sliccts and clean towels were delivered 
daily from the laundry. Soiled linen from eases on individual precautions was 
sterilized by soaking in lysol and then boiling. 

4. The serving of food and the care of trays had not been altered. — Food was 
brought up to the ward pantries from the kitchen in largo containers, distributed 
to the individual trays and kept warm in steam wagons in transit to the wards. 
Trays and dishes from patients on ‘^individual precautions'’ were sterilized 
after use. Bed pans were all sterilized after use in steam bed pan sterilizers. 
After use by patients “on individual precautions,’’ bod pans were soaked in 5 per 
cent lysol until used again. 

5. The delivery rooms were distributed as follotos: — (a) One was on the ground 
floor ivitli windows opening on a delivery and automobilo parking court. This 
had several rows of benches for students’ clinics separated from tlio main part 
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of the room hy a railing, (b) Another was on the third floor with windows 
opening on. an ell of the same court, somewhat more protected. These two rooms 
were ventilated by a current of air driven up from the cellar by a fan and 
opening near the floor. Those ventilators were not protected by filters, (c) Tiie 
gynecologic operating room where the cesarean sections were performed was on 
the seventh floor wdth windows opening above a court. 

6. A scrutiny of the individml cases as they appeared brought out some 
interesting facts, from an epidemiologic viewpoint . — The fatal and seriously ill 
cases apparently had only one thing in common, namely childbirth with its 
inevitable vaginal exposure to trauma and contamination. Some were primipara, 
others were multipara. Some had normal positions and others abnormal ones. 
Most had intact membranes on admission, a few had ruptured membranes. Some 
had spontaneous labor, others required the use of instruments, and still others 
had cesarean section performed. They were delivered in three different operating 
rooms and there was no single member of the staff present at all deliveries. 
Tlie postpartum course was strikingly similar in all of the cases. After delivery 
the course was normal for the first two or three days and then suddenly the 
presence of an infection was announced by a rise to 104® or 105° P. Thereafter 
in most eases the patient’s course was stormy. The first fatal case died forty- 
eight hours after the temperature rise w'ith what appeared to he fulminating 
pneumonia. No cultures were taken and no autopsy was performed. The second 
fatal case died suddenly with peritoneal symptoms four days after the temperature 
had risen. In this instance no cultures were taken before death, but at the autopsy a 
peritonitis was found and smears showed gram-positive cocci and gram-negative 
bacilli. The cocci could not be recovered from the contaminated culture. The 
third fatal case had definite peritonitis and cultures were obtained at autopsy. 
These wore at first reported to contain a pneumococcus but further examination 
revealed the organism to be hemolytic streptococcus. In all subsequent cases 
the 01 ‘ganism w’as frankly recognized as a hemolytic streptococcus, and when 
the staff and advisors met to consider the situation, it was recognized by all 
that they were dealing with an epidemic of puerperal fever caused by the 
hemolytic streptococcus. 

This led to a consideration of the following questions; 

A. Where did the organism come from? Was it brought in by the 
patients, by staff members, by visitors, in the food or in the dust fi’om 
the street ? 

B. Where is the organism now? Is it in the sick patients only? Is 
it being carried by well patients? Is it being carried by one or more ill 
or one or more well staff members? Is it in the delivery rooms, operat- 
ing rooms, the "wards, in the “sterile" solutions and supplies, or in the 
laundry ? 

C. When did the organism get into the patienis? Did it enter before 
admission; at the first vaginal examination; during tjic first, second, or 
third stages of labor; after the delivery of the placenta; or wlien the 
patients were in the "wards after delivery? 

D. llow did the organism get into the patients? By flie vagina, on 
the hands of the examiners, on the instruments or .solutions used in 
shaving, on the liands of the operators, frem towels, pad.s on the opciat- 
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ing table bouoatli the i)atientt;, from anal discharges? Or did it enter 
throngli the nose or mouth ? 

E. 117(0/ ns ihc nature of the organism? Is it a single strain or does 
each case represent a difi’erent strain? Has it a special affinity for the 
vagina and uterus? Will it. grow elsewhere? Is it multiplying in 
the hospital? 

It was obvious at once that to attem])t to answer all of these questions 
would require a considerable amount of work in bacteriology. This the 
laboratory of the hosi)ital, already taxed to capacity with routine duties, 
was unable to do. At the earne.st solicitation of Dr. WatvSon and at 
the direction of Dean Darrach and Dr. Whi])ple, Professor of Siu’gcry, 
the baetcriologie section of the Surgical Kescareh Laboratories was given 
over to this work because one of us had recently made a successful 
study of a small epidemic of hemolytic streptococcus wound infections 
following 0 ]mration in the surgical service of the Presbyterian Hospital.'^ 
Our own problems were temporarily suspended because of the urgency 
of the situation, b\it some days passed before the work could be organ- 
ized and the necessary technical hclj) procured. The first baetcriologie 
survey of the hospital was begun just eighteen days after the delivery 
of the first sick ])aticnt of the series. These facts are mentioned not 
as an excuse for our failure to find out more than we did about this 
epidemic but to stress the need, as we shall do later, for a running 
organization immediately available for the study of such cases as they 
ari.se, if a satisfactory study is to be made and results of paramount 
importance arc to be obtained. 

THE SCOPE OF THE PROBLEM 

A. We attacked the problem by attempting to answer the questions enumerated 
above. The first question, “T17icrc did the orflanisin come from?” could not, of 
course, be answered definitely because of the progress which the epidemic had 
already made, but some light might be thrown upon it by a general consideration 
of the biologic re]:itioJi.ships of this b.'icteriuni. Tlic licmol^-tic streptococcus is 
a very extensively distributed organism. It is always active and particularly 
conspicuous as a cause of disease in the late winter and early spring months 
in temperate climates and all through an “open” winter with changeable tempera- 
ture as the winter of 1927 was. The organisms occur not only in the nose and throats 
of persons sulTcring from colds and sore throats, but in the nasopharynx of normal 
persons who may come in contact with them. Certain people carry them for months 
in the crypts of tonsils.-* Others pick them up and carry them for a few days 
or a few weeks only. Hemolytic streptococci multiply readilj- in the human nose 
and throat and persons who arc carrying them in these places are constantly 
discharging them when coughing or sneezing and even during speaking and 
breathing. It has been demonstrated that during an operation, a wound may be 
contaminated by, and an infection result from, an organism discharged upon the 
sterile field from the unmasked nose of one of the operating staff.s ^VIlen 
streptococci are growing in the nose or throat, many are swallowed and -while 
most of these are killed in the stomach, a few may be carried through the 
intestines and be discharged in the feces.o From the nose ancL mouth, streptococci 
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are transferred to handkereliiefs and hands and lay the hands to other objects. 
A ‘ ‘ sterile ’ ’ held may be contaminated if masks are not worn by the attendants, 
and the organism may be transferred from one object to anotiior. When out- 
side tlie body, hemolytic streptococci die off rapidly, particularly if exposed 
to sunlight but they may live in the cold under artiheial conditions, when completely 
dried, for a number of years. The transfer from person to person may be 
directly from mouth to mouth or by contact of hands or objects touched by 
the hands. 

Streptococci occur normally in the vagina but the hemolytic varieties are 
relatively rare even in pregnant -women. Of course, streptococci in the nose or 
throat or vagina are on the physiologic exterior of the body. They do not cause 
disease unless they penetrate into the interior. There must be a combination of 
factors operating to bring this about. Certain of these factors are well recognized 
while others are little understood. Human beings vary considerably - in their 
susceptibility to invasion. Among the variable factors in the host are: the 
presence or absence of an actual break in or an injury to the surface cells; 
an altered physiologic state such as the congestion or the excessive exudation of 
surface secretions; local tissue immunity or hypersusceptibility; general cellular 
or humoral immunity or hypersuscepfibility; variations in general resistance ac- 
companying chilling, starvation or wasting diseases. Likemse different strains 
of hemolytic streptococci vary and the same strain at different times varies 
considerably in its invasive properties. Aside from the factors of the number 
of organisms inoculated and the site of inoculation, there are the factors of 
diffusible toxins, digestive ferments, capsule formation, and the nature of and 
the immediacy of transfer from the immediately preceding environment of the 
bacteria. Experimentally we can increase the invasive properties of certain strains 
of hemolytic streptococci by injecting letlial doses from one to another of a 
given species of animals. Often as the vimlence increases for one species it 
decreases for another. There is, therefore, no correlation possible between man 
and animals by which the virulence of a given organism may be tested at any 
given time. In some instances the virulence may be enhanced rapidly by a few 
animal passages, in others it requires many passages and in others the virulence 
cannot be enlianced at all. 

To account for sporadic cases of puerperal .sepsis, the factors operating in 
the host arc probably just as important as the factors inherent in the organism. 
To account for an epidemic of such proportions as this one, it is more logical to 
look for the chief factors in the invading organism. Here we were probably 
dealing with an average group of women, varying from each other in suscepti- 
bility but as a group not unusually susceptible. There was probably introduced 
among them an organism of great invasive properties for human beings. The 
supposition is that it had increased its virulence by frequent passages through 
human beings. This may have occurred by passing the organism from mouth 
to mouth until its progeny in succeeding generations found it easy to grow in 
the environment of human tissues oven when introduced in relatively small 
numbers. It is not likely that this could have been accomplished by passing 
through a .series of normal throats without invading the tissues but it is quite 
likelv that this could have been accomplished by passing through a series of 
throats if in some of them it had actually invaded the tissues and had overcome 
to some degree the local resistance of those ti.«sues. Tiicrc is always the possi- 
bility that .some unknown factor, a .symbiotic organi.sm for instance, entered the 
situation and increased the virulence of the streptococcus to an unu.sual degree 
in a very short time. It may have come fairly directly from any fatiil htminn 
infection’ even from a case of puerperal sepsis. It is not necessary to a.s.siime 
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any specific n(lit»ify of this oi-f^aaiism for uterine tissue. In parturient women, 
the large denuded and ragged inner surface of the uterus is, for a few days at 
least, a fruitful field for the growth of any virulent organisms which may be 
planted (hero. It would seem to bo a better field than the perineal tissues of a 
gynecologic operation or the relatively normal peritoneum exposed during a 
laparotomy. It simulates more closely the ragged lacerated tissues of a gunshot 
wound of soft parts. 

In the days of Holmes and of Semmelweis, epidemics of pueri)eral fever were 
common evcjvts. There seems to bo no room for doubt that there was direct 
transfer by the hands in some of these cases but where intervals occurred between 
cases, as in the experience of certain country practicing obstetricians, the supposi- 
tion is that they carried the organisms in a place where they could grow, such 
ns the nose and throat, and Hint the contamination of the hands immediately 
preceded the introduction of the organisms into the vagina of the patients. When 
hands were carefully washed epidemics dimished. Later when gloves were worn 
and sterile instruments and supplies were used the epidemics were still further 
reduced in number. In the present situation, we had to assume that the epidemic 
was caused by the coincidence of a number of faetons. In order to attack it, the 
obvious course was to attempt to prevent the operation of any of the factors 
which wo might find to be at work. 

AVith these ideas in mind, as a basis for iininodiate action, the theory was 
tentatively held that the organism was being introduced into the vagina of the 
patients by members of the hospital staff cither just before, during, or just after 
delivery, and that it was being carried by one or more members of the staff in 
the nose and throat. Inasmuch ns masks were not worm at all by the doctors 
during the preliminary examinations, and because of the fact that during the 
delivery process the mouths of the attendants wore masked but not the noses, 
and in the wards after delivery the nurses were not masked, it was suggested that 
rigidly complete masking be practiced, that antepartum examinations be dispensed 
with, that more extensive preparation of the operative field be carried out and 
that an attempt be made to find out what members of the staff were carrying 
the hemolytic streptococcus. 

B. In an attempt to answer the question “Where is the orffanism now?” cul- 
tures were made extensively throughout the hospital. This bacteriologic suia'cy 
was not accomplished all at once. Cultures were taken iu the order of their 
apparent importance at the time. First vaginal cultures of patients ^th fever, 
then nose and throat cultures of the staff, then the air and objects in the operating 
rooms and wards, then the supplies and solutions, then the nose and throat cultures 
of the sick patients and lastly vaginal as well as nose and throat cultures of all 
of the patients. As stated above, the first extensive bacteriologic survey was 
begun just eiglitcen days after the delivery of the first case in tliis series. In 
the meanwhile a large group of nurses and one of the doctors had left the hospital. 

The cultures were made directly on 5 per cent sheep's blood agar plates. 
Vaginal cultures from the patients revealed hemolytic streptococci greatly pre- 
dominating and sometimes in pure culture in all but one of the patients showing 
the typical symptoms of puerperal fever. The explanation of the failure to find 
it in this case is not apparent. Three other patients also yielded hemolytic 
streptococci from the vagina and one of these, three days later, entered into the 
typical symptoms of the malady, while the other two romnined well. Inasmuch as, 
at first, vaginal cultures were only taken on paticaits with a fever, all of which 
wore postpartum, it came about that in no case of puerperal fever was an 
antepartum vaginal culture taken, so that wo could not toll from the cultures alone 
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y^±ether or not these patients were bringiaig the organism into the hospital. It 
so happened that when routine antepartum cultures wore taken not one was found 
to yield a hemolytic streptococcus in about 170 examinations. 

Cultures from the nose and throat of ten of the ill patients yielded no 
hemolytic streptococcus. The otliers were not examined. Of 31 patients without 
puerperal fever, one carried hemolytic streptococcus in tlie throat. 

In order to have some idea of the distribution of the organism by the sick 
patients, cultures were made from the bed sheets and thighs of four of the 
patients with positive vaginal cultures, two of them with and two of them with- 
out sjunptoms of puerperal fever. Curiously enough the two who were ill yielded 
no organisms either on their thighs or beds. This may have been due to their 
more careful isolation. Of the other two, hemolytic streptococci were found on 
the bed and on the thighs of one but only on the bed of the other. The stools 
of three of the patients were examined but yielded no hemolytic streptococci. 

Cultures from the nose and throat of the professional staff revealed many 
carriers of hemolytic streptococci. The figures are shown in Table I, The 
ditfererice between the nursing staff and students as compared with the other 
persons including the doctors, the administrative staff, and the patients, is very 
striking. Subsequent cultures on the positive cases showed that some of these 
were transient and some were chronic carriers. Treatment with antiseptic sprays 
and washes was carried out vigorously to minimize, if possible, the number of 
bacteria discharged by the carriers. This was probably responsible for a certain 
number of negative cultures, but whether it markedly affected the carrying state 
of the chronic carriers is questionable. All incoming nurses were cultured upon 
their arrival. The respective hospitals from which they came were later directed 
to culture them before departure and send no carriers of hemolytic streptococci. 


Table I. Hospital Personnel and Patients Tielding Hemolttic Streptococci 
Prom Nose and Throat Ccltures in the Month of Pbbruarv, 1927 



NURSES 

DOCTORS 

nonprofes 

STUDENTS SIGNAL 
STAFF 

PATIENTS 

Total number examined 

100 

2G 

12 


m 

Number positive throat cultures 

18 

2 

o 

w 

2 

H 

Number positive nose cultures 

G 

1 

1 

1 

1 

Number of positive carriers 

20* 

21 

3 

3 

2 

Percentoge of carriers 

20 

8 

2.0 

5 

4 


•Pour of these yielded organisms from both the nose and tlie throat. 

tone of these yielded organisms from both the nose and the throat. 

$Ten of those w'cre puerperal fever cases. 

§Tliis patient was not one of tlio puerperal fever cases. 

Cultures from the sterile supplies in every instance yielded no grou'th of any 
kind; towels, gloves, compresses, sponges, and vulva pads in unopened bags were 
sterile. After the vulva bags had been opened organisms were found in the pads 
but these were not hemolytic streptococci. Towels, sheets, and blankets stored in 
the linen closets as well as those in the baskets from the laundry showed many 
organisms but in no instance any hemolytic streptococci. 

Cultures from the water sterilizers yielded no growth in six examinations from 
the hot tanks; but in three of twelve examinations from the cold w-ater tanks tlic 
culture j-icidod gt.-un-positive and gram-negative bacilli but no streptococci. 

Plates wore e.vposcd for periods of one-half hour to a day in the operating rooms 
and wards. The air coming from the ventilators and through the windows of the 
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operating rooms from the street was cultured also. Tn no instance was a hemolytic 
streptococcus found. Cultures from operating tables also yielded nothing. 

The results of this .survey and later cultures seemed to indicate that the only 
places where the hemolytic streptococci were present in sulTicient quantities to be 
readily cultivable were the vaginas of the patients and the noses and throats of 
the attending staff. Inasmuch ns it was not possible to dotermino by any rapid 
method, ns will be pointed out later, whether the strains recovered from the staff 
were identical with or similar to the cultures from the patients, it was deemed 
wise to relieve the carriers from duty until their throat and nose cultures should 
bo negative on two successive examinations on alternate days. The ill patients 
were isolated and put on strict individual precautions and nurses with positive 
throat cultures were placed in their charge. Suspicious cases including the two 
patients with positive vaginal cultures without symptoms were put in separate 
isolated wards under close observation. 

C. In an attempt to answer the third question, "Tf'/ira did Ihc organism get 
into the. patients?” a careful analysis was made of each case. It was noted that 
in most of the cases the first peak of fever came on the third, fourth or fifth 
day after deli%’cry. In Holmes’ classic essay he states that in most of the cases 
of puerperal fever observed by or reported to him, the .symptoms began in twenty- 
four to seventy-two hours. This would suggest that in our series there was cither 
a smaller inoculum, or the organisms were introduced jiostpartum, or that in those 
early cases of Ilolmes, the introduction took place antepartum and had a period 
of incubation before the delivery took place. It has been found that it requires 
three to four days for vaginal organisms to get up into the uterus after delivcry.r 
In our routine vaginal cultures the findings of a positive culture on the second day 
postpartum with the typical symptoms developing on the fifth day shod some light 
upon this point. It indicated that the organisms had been introduced some time 
before the second postpartum day and had an incubation period in the vagina and 
uterus of at least three days. It is of particular interest that three of these cases 
were delivered by cesarean section. We cannot saj' whether in these cases the 
organisms were introduced directly into the peritoneal cavit}' or into the vagina 
before or after delivery. During the same period no hemolytic streptococcus in- 
fection occurred in gynecologic cases operated on in the same room. 

A study of the development of the cases gave no evidence of spread within 
a ward from patient to patient. The cases appeared here, there, and everywhere. 
All of the wards and all of the delivery rooms were concerned. 

These facts seemed to lend weight to the idea that the patients were themselves 
bringing the organisms into the. hospital. The general prevalence of hemolytic 
streptococcus infections throughout the city and rumors of similar epidemics in 
other hospitals made this idea worthy of consideration. On tho other hand if such 
were tho case one would have e.xpccted a more rapid development of symptoms, 
rurthcrmorc, the occurrence of cases was far greater than could be accounted 
for by this source unless the prcvalcnco of positive postpartum cultures were far 
greater than had ever been previously reported. Here 15 per cent of the admissions 
were coming down with puerperal fever whereas routine antepartum vaginal cultures 
reported by other observers had yielded no hemolytic streptococci in some scries 
and tho largest number wo could find reported in the literature was 10 per cent-S 

After the period of hospital closing was over and patients began to come in again 
wo took cultures immediately on admission, antepartum and postpartum, and on 
tho second, fourth, and seventh days. This was continued for three months and not 
once in 170 cases was a hemolytic streptococcus found on admission, and no 
positive vaginal cultures developed subsequently. The theory of the patients 
carrying tho organism was finally disproved by tho results of the biologic study 
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of the different strains of the organism, as we shall see later, although our find- 
ings do not preclude the possibility that the first patient brought the organism 
into the hospital, 

D. The question, ^‘How did the organism get into the patients?” is the question 
of paramount importance from the point of view of epidemiology. In fact it is 
the essence of the whole matter. We confess frankly that our data fail to answer 
it and give us very few actual facts to base judgment upon. We must approach 
this question by a process of exclusion. We believe that the negative cultures from 
the noses and throats of the sick patients argue against a hematogenous infection 
with the portal of entry in the nasopharynx. The biologic relationships of the 
different strains also make this possibility extremely remote. The negative stool 
cultures, although not munerous, bring evidence against the idea that the intestines 
were the source of the organisms. The pathologists found evidence in most cases 
that the uterus was the chief site of infection with an extensive lymphatic spread. 
The most likely route by which the uterus could be infected is by the vagina. 
Vaginal examinations and deliveries are not sterile procedures. It is not possible 
by any method that we know to sterilize the vagina or even the vulva. Organisms 
may be wiped in from the labia during the examinations or during delivery, or 
may be carried in on gloves, sponges, forceps or packing, or anything else which 
may be introduced. In this series of cases it is evident that the infecting organism 
was one of very high virulence, so that the introduction of a very small number 
of organisms might easily result in an infection, a number which under ordinary 
circumstances would be readily taken care of. 

E. The question of the nature of the organisms has required seven months of 
intensive bacteriologic and serologic work to answer, but we believe tliat we have 
been able to answer certain phases of it with some assurance that we are on solid 
ground. During the epidemic we were able to collect 54 strains of hemolytic . 
streptococci from the patients and from the noses and throats of the staff. Un- 
fortunately the nose and throat cultures from the doctor who was associated with 
so many of the early cases were unsatisfactory because they had to be made 
in fluid medium. No hemolytic streptococci were recovered and further cultures 
were not possible because he left the city. The chief problem in working with 
these strains consisted in attempting to prove that any two of them were identical 
organisms. In our present knowledge of the biology of the hemolytic streptococcus 
'this can be done only by the demonstration that the two strains arc antigenically 
exactly alike, as Krumiede has shorvn.e Only identical organisms are antigenically 
exactly alike, and they will behave exactly alike under conditions of reciprocal 
cross absorption of agglutinin. By this is meant that when two identical strains 
are injected into different animals in the proper way, these animals will produce 
agglutinating immune sera which will agglutinate both of the strains. Moreover, 
when a sufficient number of these organisms arc placed in contact with the scrum 
for a short time, the organisms clump and fall to the bottom of the tube carrying 
with them the agglutinin. If the mixture of serum and organisms is centrifuged 
and the supernatant fluid is examined for agglutinin, it will be found that the 
agglutinin has been completely absorbed from the serum by the organisms. By 
reciprocal absorption of agglutinin is meant that either of two identical strains 
will completely absorb out the agglutinin not only from its onn serum but from 
the serum produced by' the other strain. On the other hand, it has been found 
that any given hemolytic streptococcus when injected into animals will produce 

an agglntinating antiserum which will agglutinate not only itself (the homologous 
strain) but many other strains of streptococci (heterologous strains). If, how- 
ever, these heterologous strains arc put in contact with this scrum for a time and 
then tho mixture is centrifuged, it is found that the supernatant scrum, although 
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it will no longer agglutinate tho heterologous strains used for absorption, will 
still agglutinate the homologous strain. In other words, heterologous nonidentical 
strains have not the power to completely absorb the agglutinin for the homologous 
strain. 

In order to try the reciprocal absorption of agglutinin test in this series of 
strains, 7 of tho 5-t strains were selected for animal inoculation. Four of these 
strains wore obtained from the blood in fatal cases, two were obtained from 
tho vagina of two other sick patients and one from tho throat of one of tho 
doctors who was intimately associated with a number of the eases, and who proved 
to bo a chronic carrier of tlio hemolytic streptococcus. 

The details of this serologic stud}’ have been reported elsewhere. is Suflicc it to 
say here that good agglutinating serum for 4 of these 7 strains was finally obtained: 
three were from the patients and one from the doctor. Wien these sern were tested 
for agglutination against each of the 54 strains from (he epidemic, it was found 
that with a few exceptions the strains from the patients all fell into one group, 
but that tho strain from tho doctor’s throat showed no agglutination and that the 
scrum produced by this strain could not agglutinate any of tlic strains from tho 
patients. Similnrly, (he majority of (he strains carried in tho noses and throats 
of tho staff proved to give entirely negative tests. However, 6 of the nurses’ 
strains fell into tho same agglutinating group as tho great majority of the 
patients. 

Wien in turn, fresh animals were inoculated with lliosc 6 strains and ngglutinating 
scrum obtained for them, it was found that only one of the nurse’s strains fulfilled 
the requirements for reciprocal complete absorption of agglutinin. Tlic strain from 
this nurse's nose and 5 of the patients' strains were demonstrated by this test 
to be biologically identical. These tests were repeated again and again and tho 
results were always consistent (sec 'fable II). Although it was not necessary 
nor warranted to obtain sera for all of tho strains in the collection, it was found 
tliat ten of the other patients’ strains completely absorbed out tho agglutinin 
from the serum produced by the nurse’s strain, 'rinis was demonstrated the prob- 
able identity of these 10 others besides tho first G. This included the 2 strains 
cultured from the vagina of tlic patients not clinically ill but who were vaginal 
carriers of the organism. Such a relationship was demonstrated also for the strains 
recovered from a nurse wlio during the progress of tho epidemic was taken ill with 
hemolytic streptococcus peritonitis, and for the strain recovered from a nurse who 
developed an axillary abscess following tho prick of the finger with a safety pin. 

Tho strains from 5 of the patients failed to fall into tlic main biologic group. 
This may mean that they w'cro casual, sporadic eases occurring coincidental witli 
the epidemic but not a part of it. It is more likely, however, that these strains 
became changed during their frequent transplantations with respect to their agglu- 
tinating charactoristics. All ivorkcrs with agglutination .of streptococci liavc ob- 
served these changes. It must be emphasized, therefore, that negative results prove 
notliing and this applies to the negative results with certain of the strains from 
noses and throats of the attendant.? .ns well as those from several of the patients. 
Wien negative results occur, we can only say that wo have no evidence of identity 
or similarity. On tho other hand, consistent positive results are always significant. 
Therefore, if out of all of these strains we had found only three identical, two from 
tho patients and one from tho staff, wo would have been able to say with some 
assurance first, that thi.s series of cases constituted a true epidemic and the organ- 
ism was spread cither from a common source to both patients or had passed directly 
from patient to patient, and second, that it was capable of being carried in tho 
nose and throat of a member of the staff. 
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Table II. A Classification of the 54 Strains of Hemolytic Streptococci 
Obtained From Hospital Personnel and Patients During the Epidemic 
OF Puerperal Fever by Reciprocal Agglutination and Ab- 
sorption OF Agglutinin Tests 


strains proved 
antigenically identical 

BY RECIPROCAL TESTS 

STRAINS PROBABLY IDENTICAL 
FULLY ABSORBING AGGLUTININ 

STRAINS ANTIGENICALLY 
DISSIMILAR WHEN TEST 
WAS DONEt 

NAME 

1 DELIVERED. 

NAME 

DELIVERED 

NAME 

delivered 

Patient L.+ 

Jan. 

18 

Patient J.+ 

Jan. 18 

Patient Wh. 

Jan. 29 

< ( 

E. 

{ ( 

20 

( C 

P. 

" 26 

“ Ce. 

Feb. 7 

( t 

Mc+ 

1 ( 

31 

i ( 

D. 

“ 27 

“ Se. 

“ 9 

t C 

B. 

Feb. 

2 

( ( 

T.+ 

'' 29 

“ Co. 

“ 10 

(< 

Ma#-t 

i ( 

7 

( ( 

F. 

" 30 

" Sc. 

“ 18 

Nurse 

H. . 

— — 


i £ 

Ba. 

Feb. 5 

And twenty-two other 





( £ 

0.* 

“ 6 

strains from the noses or 


1 



“ 

Bl. 

" 10 

throats of nurses, doctors, 



i ’ 


£ £ 

N.* 

“ 11 

students, nonprofessional 






Wo. 

" 13 

staff, and patients. 





Nurse 

s.t 









£ { 

Mo.§ 








And nme otlior 








strains 

from 








patients ’ 

metastie 








foci. 






+Indicates the fatal cases. From several of the early cases no cultures were 
obtained for this study. 

#This case yielded a positive vaginal culture on the second day postpartum but 
did not give clinical signs of puerperal fever until three days later. 

•These cases yielded positive vaginal cultures but never showed any clinleal signs 
of puerperal fever. 

tit should be borne in mind that negative results with the reciprocal agglutination 
and absorption tests do not mean that these strains were not at one time similar to 
Or Identical with the other strains but simply that this similarity or identity cannot 
be demonstrated. Only positive results arc slsniflcant. 

JThis strain was cultured from the peritoneum of the nurse with peritonitis. 

§This strain was cultured from the axillary abscess of the nurse who prlcjced her 
finger with a pin. 

Tliis obvious question arises: Was the nurse, wliose nose culture proved to 
be identical uitli 5 of the patients, the common source of all of the infections 
or did she accidentally pick up the organism from the original carrier or from a 
patient. The evidence seems to be definite that she was not the original carrier, for 
she did not come to tJio Jiospital until after tlie epidemic had started and her 
first cultures wore negative. Tlie nurse who was taken ill with peritonitis (the 
organism from which lesion is antigenically similar, if not identical with the 6 
identical strains) was in the hospital some time before the epidemic began. Her 
illness began with swollen glands of the neck but one previous culture yielded no 
hemolytic streptococci from her nose or thro.at. Her sickness did not develop until 
twenty-seven days after the delivery of the first patient in the scries. While it is 
entirclj' possible that she carried the organism for this length of time in her nose 
and throat and it was not found, it seems to us to be much more likely that she 
picked it up during the epidemic and that it invaded her soon afterward. These 
nurses were, therefore, victims rather than originators of the epidemic. It is not 
at .all unlikely that they were in part responsiblo for its continuance. 

SUMMARY 

The facts brought out by this study may be summed up as follows: 

1. Between January 18 and Febiaiary 18, 1927, au epidemic of puer- 
peral fever raged in the Sloaiic jrateniity Hospital with approximately 
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15 per cent of all parturient patients attacked by the disease and with 
approximately 33 per cent mortality. 

2. In the lochial discharges of all but one of the ill patients from 
whom vaginal cultures were taken, the hemolytic streptococcus Avas 
found. 

3. Five of tliese strains Avere proA’ed to be antigenically identical 
by cross agglutination and cross absorption of agglutinin tests. 

4. Nineteen other strains Avere proved to be similar if not identical 
by the absorption of agglutinin tests. 

5. Tavo vaginal strains from patients not clinically ill are included 
in the nineteen just mentioned. 

6. Twenty out of one hundred nurses Averc found to be carriers of 
hemolytic streptococcus either in the aaosc or in the throat or in both 
places. 

7. Taa’o oxit of t.Avcnty-six doctors Avere found to be chronic carriers. 

8. Three out of sixty members of the nonprofessional employees of 
the hospital Averc foAind to be carriers. 

9. Ten of the ill patients and 31 of the other patients Avere examined 
for the hemolytic streptococcus in nose and throat. None of the puer- 
peral fcA'cr patients yielded positive nose or throat cultures and only 
tAvo of the well patients. 

10. In a serologic study of the strains recovered from the staff one 
strain from the nose of a nurse was proA’cd by reciprocal cross agglu- 
tination and cross absorption of agglutinin tests to be identical with 
the 5 identical strains from the puerperal fever cases mentioned above. 
Thus it Avas demonstrated that the organism could be carried in the 
nasopharynx Avithout causing serious illness. 

11. One strain from the axillaiy abscess of a nurse Avhose linger Avas 
pricked and one .strain from the peritoneum of another nurse taken ill 
during the epidemic Averc proved by absorption of agglutinin tests to 
be similar to, if not identical Avith, the identical strains from the. puer- 
peral fever cases. 

12. TAventy-cight cultures of the air in the operating rooms and Avards, 
including the isolation and the septic wards, made by leaving blood 
agar plates exposed from onc-half to tAventy-four hours, in no instance 
yielded liemolytic streptococci. 

13. Cultures of linen from the laundiy and blankets in the linen 
closets yielded no hemolytic streptococci. 

14. These organisms could not be found in the sterilized supplies and 
fluids. 

15. The peak of fever, indicating the clinical onset of the disease, 
came on an average of four days postpartum and 72 per cent of the pa- 
tients had their first peak on the third, fourth, or fifth day postpartum. 

16. In one of the eases which later proved to be fatal, hemolytic 
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streptococci were found in the vagina on the second day postpartum, 
and the onset of clinical symptoms came three days later. 

17. Four of the patients were delivered by cesarean section. 

18. In the early stages of the epidemic, antepartum vaginal examina- 
tions were made by tlie staff members with tlie nose and mouth un- 
masked. Delivery was carried out with the operating staff with masked 
mouths but not noses. Nurses caring for the patients after delivery 
were not masked at all. 

19. The infection arose in eases delivered under variable conditions 
in different delivery rooms and sent to different wards after delivery. 

20. The strains from the patients proved to be very virulent for 
rabbits, small quantities of living culture often killed after months of 
intravenous inoculation of dead organisms. 

CONCLUSIONS 

From these facts it would seem logical to conclude that: 

1. This series of puerperal fever eases constituted a true local epi- 
demic. 

2. The organisms did not enter the patients by the portals of the 
nose or throat. 

3. It was not a hematogenous infection. 

4. Each patient did not carry her own strain of hemolytic streptococ- 
cus in the vagina on admission to the hospital. 

5. The organisms entered the patients either just before, during, or 
directly after delivery. 

6. The portal of entry was the vagina. 

7. It is extremely unlikely that these organisms passed directly from 
patient to patient. In all probability they were conveyed to tlie imtients 
by one or more carriers. 


RECOMMENDATIONS 

Although the facts do not permit us to draw more definite con- 
clusions as to the time and manner of introduction of tlie organisms 
into the patients, they serve as a logical basis for certain suggestions for 
procedure until more is knonm about the preepidemic and early epi- 
demic stages. 

Prevention of disease is seldom as spectacular as cure. It only ap- 
peals to the most far-sighted mind. Prevention is expensive if carried 
out to the finest detail, but the ideal should be approached as nearly 
as possible and funds should hot be difficult to obtain for preventive 
measures w'hen some shocking experience like this is encountered which 
eivsf allifces, and thus makes visible its practicality. 

It is impossible to prevent the entrance into a maleniity hospital of 
a virulent organism capable of producing an epidemic of this kind, but 
the chances of its entrance may be reduced to a minimum and it is 
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possible to discover its presence soon after its arrival. At the same 
time the cliancc of its introduction into tlic vaginas of patients before, 
during, and after delivery may be minimized. If it has entered, it may 
be ])romiitly isolated and tlic epidemic may be stopped. Wo are hoping 
that this study will influence the authorities of obstetric hospitals bear- 
ing or reading this rej)ort., until further facts are established with re- 
gard to puerperal fex’er, to find waj’s and means to adopt every measure 
by which these things may be accomplished. 

We believe that; 

1, There should be a group of workers constantly busy talcing weekly 
nose and throat cultures on stalf members. Similar cultures as well as 
vaginal cultures should also be taken on every patient on admission 
and in tlie postpartum course as indicated. The only way that facts 
can be determined about, the preepidemic or early epidemic stages is 
to have such an organization. The only way we found the solution of 
the problem of strciitococeus wound infection at the Presbyterian Hos- 
pital mentioned above, was that the stage was all set for the development 
of the last case. A group of investigators called in during the middle 
of an epidemic can do little to slop it and can determine very few 
facts regarding it. It is very analogous to the difference between a 
permanent and a voluntary fire department. The former is constantly 
determining fire menaces and is ready at a moment’s notice to put out 
fires soon after they begin. With the latter there is no fire prevention 
and when fires occur the individuals have to leave their personal duties, 
get together, collect some makeshift apparatus, and .often reach the 
fire when it has already spread from cellar to attic. 

2, If staff members are found to harbor hemolytic streptococci they 
should be relieved from duty if possible. In any case they should be 
kept isolated from the parturient patients just before, during, or just 
after labor. Active local treatment of the nose and throat should be 
rigidly followed. 

3, All nurses coming for training should have cultures made from 
nose and throat in their omi hospitals and not admitted if these cul- 
tures are positive. 

4, Patients wdth positive cultures in nose or throat or vagina should 
be isolated and local treatment be regularly carried out. 

5, Antepartum examinations should be minimized and all examiners 
and all attendants should mask both nose and mouth during the ex- 
amination. 

6, During labor the attendants should rigidly mask both nose and' 
mouth. 

7, After delivery the attendants should adequately mask both nose 
and mouth whenever vaginal examinations are made or pads are 
changed. Hands should be washed in antiseptic solutions before each 
application of vulva pads. 
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8. During the late Avinter and early spring months all staff members 
should use antiseptic nose and throat washes. 

9. During this season also all visitors should he masked and not ad- 
mitted with active colds. 

10. If an epidemic occurs, all carriers should be found at once and 
relieved from duty. If the epidemic does not stop in five or six days, 
the hospital should be closed. 
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A BACTERIOLOGIC' STUDY OP THE PUERPERAL BLADDER"" 
By Harvey L. EIincaid, B.S., M.S., M.D., Houston, Texas 

(From the Department of Obstetrics, College of Medicine, State University of Iowa) 

B ACTERIOLOGIC studies of the bladder in children and in preg- 
nant women have been reported frequently in recent medical lit- 
erature, likewise numerous experimental studies on animals. There 
has been apparently no work on the puerperal bladder, however. This 
investigation was undertaken to determine whether the puerperal blad- 
der contained bacteria, and if so, to study and classify them according 
to types. 

Bacteria are known to cause many pathologic conditions in the uri- 
naiy tract of which pyelonephritis, pyelitis, cystitis and various com- 
binations of the above are the most common. While the bacteriology 
of these has been studied extensively, few observations have been 
made on the bacteriology of the normal bladder. It has been shown^ 
that typhoid and other organisms may be excreted in enormous num- 
bers under certain cii’cumstances without clinical evidence of dam- 
age to the urinary tract. 

The importance of bacteria in the urine in diseases of the urinary 
tract has been emphasized by manj^ workers. If bacteria are found in 
the normal puerperal bladder, then the isolation of organisms in pyeli- 
tis, cystitis, or pyelonephritis is of less ctiologic and diagnostic value 

•SubmIttCf] In partial fulflUinent for the deprne of blaster of Science of the Grad- 
uate CollOEO, State Universitv of Iowa, Iowa City. 
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Ilian is generally believed. Some information may also be elicited re- 
garding the danger of repealed catlieterization of the puerpei-al blad- 
der prodneiiig ealheter eystiti.s if a careful teclinic is followed. 

The relation of bacteria to pyelitis of pregnancy is well known. 
!Many clinical sludio.s on the etiology of pycliti.s of pregnancy have 
been reported during the last ten years, and much experimental woidc 
done to e.stabli.sh the exact mode of infection. Falls- in reviewing the 
literature found two main theories as to the pathogenesis; the French 
school believes that infection of the pelvis of the kidney occurs via 
the blood .stream. The German .school considers pyelitis as an ascend- 
ing infection which occurs along the lumen of the ureter. Mackey" in 
addition to these two theories stresses the possibility of transparietal 
iufectioii by way of auastomosiug lymphatics of the colon or bladder 
and the lymphatics of the kidney. 

Altlioiigli not accepted by all workeis, there has been considerable evidence 
advanced which favors the theory that bacteria can and do travel up the lumen 
of the ureter and set up an inllaiuniatiou in the pelvis of the kidney. Cabot and 
Crabtree^ claim tluit no clinical or experimental evidence has been advanced that 
would .support the ascendinp theory, Goldfadder^ favors the hematogenous theory. 
Eisendrath and Schulfr.o eonebidc from experimental and clinical data that the 
lymphatic .syslom carries the infection unless the ureters arc almost completely 
blocked. Widal and Bernard" believe pyelitis is essentially a bacteremia. Eisen- 
drath and Kahns and Walker^ studied the lymphatics in animals first infecting the 
bladder and then making serial sections of the periureteral Ijmrphatics. They both 
conclude because of round-celled infiltration and evidences of mild infection that 
the pelvis is infected by the lymphatic channels. 

V. C. Davidio believes that the infeetion can ascend up the lumen of tlio ureter 
and is able to produce an ascending pyelitis in dogs. lie concludes that extension 
will take place with only slight obstruction to complete emptying of the bladder. 
Curtisii states that organisms may ascend from an infected residual urine up the 
ureters and produce a pyelitis, WilUamsis speaks of a cystitis which may ascend 
the ureters and cause either a pyelitis or pyelonephritis. 

Wislocki and O’Conor^s working with rabbits showed that regurgitation of fluid 
up the urcter.s was possible if the bladder was first moderately distended. A solu- 
tion of methylene blue was injcclcd into the bladder until distended and the ureters 
e.vamincd. Tliey found that in some cases the peristalsis was insufficient and the 
fluid would ascend to the pelvis of the kidney. Hundley^'* states that when tried 
on dogs the results are less striking, so that wc do not know that regurgitation 
would be as simple in the human as in the rabbit. However, Kohrer quotes Volkon^ 
as liaving shown that collargol injected into the human bladder can be detected 
in the pelvis shortly after. He explains this by assuming that antiperistalsis is 
set up in the ureter due to irritation. 

McDonaldic has described the patulous flattened ‘'golf bole” ureteral orifice 
found in certain pregnant women, and considers the condition to be due to the 
stretching of the intraurctcral bladder ligament by the growing cervix of the 
pregnant uterus. The author believes infection may ascend up such ureters. 

Koll in discussing a paper on pyelitis by Crabtree and CabotiT suggests that 
bacteria are excreted by the kidney without clinical evidence, a latent condition 
lasting from infancy and that pyelitis of pregnancy is an acute exacerbation due to 
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pregnancy as the predisposing cause. He contends that 90 per cent of all women 
give histories of “kidney trouble" in childhood which he interprets as pyelitis. 
Fal]s 2 also suggests such a possibility. 

Beeler and Helmholz,i8 however, found that in girls over two years of ago the 
urine w'as almost always free of organisms and entirely free of those belonging 
to the so-called colon group. Langer and Spldinio state that they were able to isolate 
streptococcus lacticus in every one of the 138 patients they examined when repeated 
cultures were made, Hartshornzo states that in one-half of the healthy children 
the urine is free of bacteria. 

The bladder as a possible source of puerperal sepsis must be con- 
sidered in certain eases especially when large numbers of organisms 
are found in the urine. However, it has been sliown^ that puerperal 
sepsis does not necessarily follow bacteriuria. Cathetei'ization of such 
cases would be a step in understanding such infections when they do 
occur. 

Several eases of toxemias of pregnancy were observed by the author 
to determine if there were variation in the bacterial content of urinary 
tract from the normal puerperal bladder. 

Authorities differ concerning the bacterial content of the normal bladder. Crab- 
tree2i stated in 1916 without giving data that the urine contains many types of 
organisms, most of which were nonpathogenic, Hale-Whitess reported results on 
fifty-six nonpregnant women all of whom w'ero in the hospital with extraurinary . 
affections. All of these women had sterile urine when carefully examined and in- 
oculated on culture media. He stated, however, that _ it is commonly be- 

lieved that Bacillus coli arc frequently found in urine of pregnant women. 
He felt that further investigation was necessary before conclusions could be drawn. 
In a later article's (1922) he also repeated this statement but gave no data. 
Williams®^ catheterized 70 Avomen, 44 of whom suffered from long standing in- 
testinal disorders. Sixteen of these 44 cases showed Bacillus coli in the bladder 
urine. Of the remaining 26 cases that gave no history of constipation there Avero 
none that harbored any of the colon group. Albeck®!' in 1907 stated that of 392 
pregnant Avomen catheterized in L Meyer’s Clinic in Copenliagen, bacteria were 
found in 8.16 per cent, * 

HeAvitt 26 reports three series of cases. In the first series Panton eatheterized 100 
Avomen comprising A'arious extraurinary conditions and found 18 per cent sterile. 
Of the organisms Staphlococcus albus occurred in 62 per cent of the number. Bacillus 
coli in 7 per cent, Bacillus proteus in 6 per cent, other coliforni organisms in 1 per 
cent. Gough catheterized 100 females in tlie hospital for gynecologic conditions 
and found 30 per cent sterile. In this group 56 per cent had Staphlococcus albus 
and 12 per cent Bacillus coli. A third series by HcAvitt comprising 100 females 
Avho Avero pregnant, of Avhich 32 per cent had sterile urine. Staphlococcus albus 
AA'as present 35 per cent and Bacillus coli in 30 per cent. He concludes that 
staphlococci predominate in normal urine and that catheterized specimens arc rarely 
sterile. Keene discussing a paper by Vatix^r says that bacilluria is very common in 
pregnane}'. 

Engclhorn2S examined the urine of 35 pregnant Avomen and found it sterile in 
14. In 10 of the 21 in Avliich organisms AAcre found there Avere symptoms of 
cystitis. The remaining 11 had no signs of an infection other than bacteria in the 
urine. Falls: reports 10 patients all pregnant, liaA-ing no signs or symptoms of 
bladder infection. These Avomen voided spontaneously and Avcrc then catheterized 
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iimiie<Viatcly and the residual urine examined and incubated on culture media. 
Six of the ten cases showed organisms, Bacillus coli in all cases and Staphlococcus 
albus in symbiosis in four of the six. The remaining four wore sterile. 

D.anforth2» catheterized iiO normal pregnant women and found a pure culture 
of staphlococci in .12. Two cases showed a pure culture of Bacillus coli and three 
a mixture of Staphlococcus albus and the colon bacillus. The remaining 13 were 
sterile. In a second scries 11 women were cathetcrized after being prepared for 
delivery. Bight of these grew staphococci and one had an anaerobic growth not 
named. All of the first series and a majority of the second were cathetcrized by a 
nurse. 

It would apponr from tins review that there are bacteria in the 
bladder of normal women, both the pregnant and nonpregnant. The 
organisms most frequently recovered are staphylococci and Bacillus 
coli. There i.s no apparent reason wh}' the bacterial flora of pregnant 
and nonpregnant tvomen should dilTer. 

Two series of eases Avill be reported. The first eonsi.sts of 51 puer- 
peral women who had not been eatheterized previous to or at delivery. 
The second series of 7 who had been eatheterized incidental to delivery 
and this first specimen not saved. 

Procedure . — Ench case was carefully cathetcrized three times at intervals of 
forty-eight hours. The first specimen was obtained about twenty-four hours after 
delivery. No cases were included where, because of tenderness or swelling of the 
genitalia, contamination of the specimen was likely. 

The first five cubic centimeters were allowed to drain through the catheter 
and discarded. Beeler and Helmholzis collected their specimens in three tubes 
considering the first portion as urethral. Tins first portion cannot be representative 
of the bacterial flora of the urethra because of mechanical reasons. A few organ- 
isms may enter the catheter as it is inserted into the bladder and it was to avoid 
such contamination that we discarded the first portion. The next thirty to forty 
cubic centimeters of urine was then collected in a large sterile centrifuge tube. 
The tubes were centrifuged for ten minutes at approximately eight thousand 
revolutions per minute to sediment the bacteria if present. A routine urinalysis 
was run in addition to the bacteriologic tests and the results are shown in Table I. 
One loop of the sediment was examined in the hanging drop to determine motility 
of the bacteria if present. A second portion was c.xamined in a direct stained 
smear using Gram ’s method. A third portion was plated out on blood agar, two 
plates being used for each sample. Tlic first plate we streaked out one loopfull 
(which is approximately 1 cubic millimeter) while for tho second we plated out 
five cubic centimeters of urine. 

Crabtree^i has rightly emphasized the importance of stained smears of centrifuged 
urine. Ho found that by carefully examining centrifuged specimens he ' could 
correlate these results with innoculations in every case. We found that our smears 
agreed with results of inoculation in 9G.15 per cent of the cases in a total number 
of ir>6 smears examined. 

There are certain risks in catheterizing a puerperal case three times in six days. 
Williamsso states that no matter how carefully performed, catheterization carries 
with it a certain danger of cystitis. Luetsehesi considers catheterization a very 
serious procedure especially when local conditions such as trauma following labor, 
etc., are present. Besides determining the frequency of catheter cystitis the second 
and third specimens enable one to determine whether or not organisms are forced in to 
tho bladder by catheterization, and indirectly it will determine the flora of the urethra 
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if organisms are forced in. Day32 Jiowever, states that catheterization of the 
liealthy bladder will cause cystitis only when there is a retention of small amounts 
causing residual urine or retention with distention. He further states that intro- 
duction of pyogenic organisms into healthy bladder will not cause cystitis even 
with considerable trauma provided there is no distention or residual urine. 

Meat infusion blood agar plates were used since they meet practically all the re- 
quirements for such work. McKinzie and Cochrane^s used liquid media in which 
to incubate the urine and Langer and Soldinro report using liquid culture media. 

The advantages of solid media are that isolated colonies of various bacteria 
may be distinguished and that one can determine the relative number of organisms 
present in the specimen. 

Results . — Of the 51 cases reported only four had organisms at the 
first catheterization, 92.16 per cent being sterile. Twenty-five cases or 
49 per cent were sterile on all three occasions. This means that 51 
per cent of the eases that had sterile cultures on the first catheteriza- 
tion remained sterile for the two subsequent. Four cases had sterile 
cultures for the first two samples but showed organisms in the last 
specimen taken on the fifth day postpartum. 

Table I 


PER CENT 


Number in series 

51 


Number sterile three times 

25 

49.0 

Number showing bacteria 

26 

51.0 

Number showing bacteria first 

4 

7.8 

Number showing bacteria second 

18 

35.3 

Number showing bacteria third 

4 

7.8 


Of the four cases showing bacteria on the first inoculation one grew 
a pure culture of Staphylococcus aureus, one grew a pure culture of a 
gram-positive bacillus of the diphtheroid group. The other two pa- 
tients had mixed cultures of Staphylococcus albus and diphtheroids. 
One of these had fever and tenderness over the abdomen and was diag- 
nosed perimetritis. Later (on fifth day) when the third specimen was 
obtained the urine was sterile. This is the only instance of this find- 
ing in the series. All symptoms had disappeared in the interim. 

Table II gives the strains of organisms found and the number of 
times isolated. 

Table II 


ORGANISM 


TIMES ISOLATED 


St.ipliylococcus .nlbus — pure culture 
Diplithcroids — pure culture 
Both in B^Tubiosis 
Staphylococcus aureus 
Neisseria catarrhalis 
Streptococcus lacticus 
Bacillus coli 


14 

13 

14 
1 
3 

2 (game case) 
2 (same case) 
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Apparently delivery from above by cesarean section, wbicli minim- 
ized the influence of bladder trauma, does not influence the results, 
for in two of the women in Series I the urine was sterile at first 
catlieterization with organisms present in subsequent specimens. 

One case developed eclampsia but had no organisms on first cathet- 
erization. The second and third specimens did .show a piu-e culture of 
Staphyloeocens albus. Two other eases developed definite signs of pre- 
eclamptic toxemia and one apparently had a nephritic toxemia. All 
were sterile with the first specimen showing organisms on the third 
and fifth days postpartum when the other catheterizations were done. 

Series 11. Here the procedure and technic were identical except 
that the first speeimcji was not available for culture and the first one 
recorded is the second catheterization. In all 1he.se specimens organ- 
isms were found except in one. Table III shows the organisms 
recovered. 


Tablk III 


r ATIEKT XO. 


C-VTIIETEItlZATIOX 


1 

1 

Stapli. 

2 

Staph, albus 

3 

Staph, albus 

2 

Sfaph. aureus 

.Staph, aureus 

Staph, aureus 

3 

Staph, albus 

Staph, albus 

Staph, albus 

4 

Bacillus coli 

Bacillus coli 

Bacillus coli 

5 

Sterile 

Staph, albus 

.Staph, albus 

6 

Diphtheroids 

Staph, albus 

Staph, albus 

7 

Diphtheroids 

Diphtheroids 

Diphtheroids 


None of the 58 women studied in both series dcA’^eloped cystitis or 
any symptoms referable to infection of the urinary tract. 

Out of 177 specimens plated out, the colon bacillus showed up in 
onlj'' fiAm plates and three of these on one case Avhich had preAdou.s]y 
been catheterized by a nrrrse because of retention. The other tAVO 
times it appeared Avas in the second arrd third catheterization of a 
case Avliieli Ave had preA'iously found sterile urine. Only tAvo cases, one 
in Series I and one irr Series II shoAA-ed Bacillus coli in their bladder. 
In other Avords out of 58 Avomen examined only 3.4 per cent of them 
yielded a coliform organism irr the urine. Neither of these AVOmen 
shoAved any eAudenee of cj^stitis. 

CONCLUSIONS 

1. The normal puerperal bladder in this series Avas sterile in 92.16 
per ceirt of cases, at the primary catheterization. 

2. Subsequent catheterizations yielded positive cultures in 51 per 
cent of cases. No symptoms of cystitis Avere noted in these patients. 

3. There is relatively little danger of catheter cystitis Avhen cath- 
eterization is carefully performed. 
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4. The organisms recovered in this series were relatively nonpatho- 
genic, Staphylococcus albus, Diphtheroids, and Streptococcus lacticus. 

5. The colon bacillus is rarely found in the normal puerperal bladder. 

6. The type of organisms found suggest the probable nature of the 
bacterial flora of the urethra. 

7. The finding of the colon bacillus in women during pregnancy or 
the puerperium suggests the possibility of pathology in the urinary 
system, particularly pyelitis. 

8. The puerperal bladder following the two cases of cesarean sec- 
tion yielded the same results as those delivered from below. 

9. The few cases of toxemias of pregnancy which we studied gave 
similar results to those who had a normal pregnancy and puerperium. 
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S0I\1E OBSERVATIONS BASED ON ROUTINE INVESTIGATION 
OF THE KIDNEYS IN THE TOXEMIAS OF PREGNANCY*^ 

Br IsADOU W. ICaun, M.D., New York, N. Y. 

Professor of Gynecology, Xcw York Postgraduate Medical School and 

Hospital) 

ALL theories advanced concerning the causative factors of the 
toxemia of pregnancy, none has a greater appeal than deranged 
kidney fiinetion, interpreted in its broadest sense. In fact, the role of 
the urinary organs in a toxemia of pregnancy is always of the utmost 
importance. My own confidence in tlxese premises prompted the in- 
vestigations I desire to report herewith. In a review of the literature, 
it is evident tlxat nuxuerous investigators concur in these views, both 
fronx studies iix vivo and in the postmortem laboratory. Prutz, in a 
collection of 360 autojxsics after eclampsia, foixnd renal involvement 
in all but 7 cases. Pollack, of Vienna, confirmed these findings and 
noted renal involvement in 98 per cent in a series of 139 cases. Bugbee 
states that the frequency of renal infections in pregnancy is not gen- 
erally appreciated and expresses the belief that the process is hemato- 
genous and originates in the colon. 

For the sake of simplicity and brevity it is well to divide the 
toxemias of pregnancy into the early and late. In the early cases are 
included those of ixernicious vomiting, and in the late the eclampsias. 
Conceding that some women go through pregnancy wtihout discom- 
fort, while others arc miserable, the fact that there must be something 
circulating in the maternal blood responsible for the untoward symp- 
toms cannot be disputed. I believe that this is a toxin originating in 
the kidixey primarily and distributed by the blood stream. I have had 
an opportunity to investigate and treat 52 cases of toxemia, and the 
end-results liave been so striking and gratifying that I have made a 
routine investigation in every ease of pregnancy presenting the slight- 
est evidence of toxemia. 

A ease Avas regarded as one of mild toxemia when there Avas per- 
sistent nausea and vomiting except for the retention of fluids, Avith 
stationary or slight loss of Aveight. If alloAved to progress, such pa- 
tients may reach the stage of hyperemesis gravidarum. Many cases of 
mild toxemia have been said to shoAV normal urinary findings, yet 
Avhen a complete investigation is made, the findings are really abnor- 
mal. All patients in this series manifested an increase in blood pres- 
sure, ranging from 30 to 100 mm. of mercury. Four of these Avomen 
Avere comatose and Avell-advanced in their pregnancy, and when first 
seen presented the picture of profound uremia. Nevertheless, they 

•Read before the Harlem Medical Association, New York City, December 7, 1927. 
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responded promptly to the remedial measures applied, and three of 
them went to term and were delivered of living babies. 

All patients in this series of cases who developed any elevation of 
systolic blood pressure as compared with the reading at a previous 
examination, even though without other symptoms of toxemia, were 
subjected to the following routine investigation of the urinary tract; 
the same measures were also applied to those with mild or severe 
toxemia. 

1. A careful history concerning a possible renal or other urogenital involvement 
in infancy, puberty, or adolescence, or following abortion, operation, etc. 

2. Careful analysis of specimens of urine, taken both day and night. 

3. Cystoscopic examination of the bladder. 

4. Passage of catheters into both ureters at separate sittings, to exclude ob- 
stniction within the ureters by stone or stricture, or obstruction by extrinsic pressure. 

5. Collection of urine from each side for evidence of pyelitis or pyelonephritis 
(macroscopic and microscopic investigation as well as a pus cell count). 

6. Culture of these specimens for staphylococci, streptococci, colon or tubercle 
bacilli. 

7. Renal function tests: indigo-carmine or phenolsulphonephthalein. 

8. Pyelographic studies whenever indicated. 

An examination that includes all of these details upon the faintest 
suspicion of toxemia in early pregnancy, will provide a wealth of valu- 
able information. In fact, it is the early discovery of renal or 
ureteric alterations that offers most in the prophylaxis of tlie toxemias. 
A catheterized specimen of bladder urine rarely yields sufficient in- 
formation, as pus cells are often mistakenly attributed to a cystitis. 

After the urine has been collected from each kidney, it should be 
inspected macroscopically for turbidity, mucous shreds, flakes, and 
debris. Microscopically, the examination should include a search for 
bacteria, epithelial cells, pus cells, and in acute cases, red blood cells. 
It is well to make sure, however, that the red cells are not due to the 
trauma of the catheterization. In cases of pyelonephritis or those 
with other renal parenchymal disease, hyaline and granular casts, be- 
sides the albumin and pus, will be found as evidence of such involve- 
ment. Directly proportionate with the degree of renal parenchyma, 
the elimination of indigo-carmine Avill be delayed after intravenous 
injection. 

Of the 52 cases studied, 40 .showed turbidity of the urine in catheter- 
ized specimens taken from one or botli kidneys. This turbidity was 
not dissipated by heat, and the gro.ss appearance of the specimens re- 
vealed flakes, shreds, or debri.s. Microscopic examination disclosed 
the presence of pus cells, epithelial cells, numci'ous shreds, and various 
cocci and bacilli, and hyaline or granular casts. The right side was 
affected in 22, the left in 16, and both in 8 cases. Clear specimens, 
suggestive of no gross renal pathology, were obtained in 6 cases. 
Cultures were made of all urine .specimens. The colon bacillus pre- 
dominated, being found in 24 eases, the .staphylococcus in 7 case.s, and 
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the streptococcus in 5 cases ; mixed infection occurred in 9 eases (colon 
bacilli and staphylococcus) ; the Bacillus proteus was found in 1 ease; 
cultures were negative in 6 cases. 

Complicating pathologic conditions u'ere found in several cases. 
Ureteral stricture occurred in 5 (3 on the right and 2 on the left side) ; 
stone in the pelvis or ureter was discovered in 3 ; hj'dronephrosis 
was found in 2 and pyonephrosis in 3 cases ; and there was ptosis of 
the kidnej' and Icinked ureter in 2 eases. Pyelitis was differentiated 
from pyelonephritis by the presence of hyaline and granular casts in 
the urinary sediment of the latter group. In the 6 cases that did not 
present urinary abnormalities and showed negative cultures, and in 
whom there was persistent nausea, vomiting, etc., 2 patients had a 
pronounced retrodisplaeement, 1 had a severe nasopharyngeal catarrh, 
2 were guilty of dietaiy indiscretions, and 1 had disease of the nasal 
accessory sinuses. In the 46 cases that showed definite evidence of 
renal involvement, the indigo-carmine excretion was delayed from 9 
to 30 minutes, depending upon the degree of functional impairment. 
In 2 cases there was no elimination of dj'-e at the end of two houi-s. 
Pyelographic studies were only made in cases in which stone, dilata- 
tion of the renal pelvis, hydronephrosis, or pyonephrosis were sus- 
peeted. 

After the diagnostic measures I have outlined were carried out and 
the renal lesion determined, treatment was instituted. A urinary anti- 
septic was given by mouth. Caprokol in full doses proved to be effica- 
cious in many cases. Some of our clinic patients complained of the 
expense of this drug, so effervescent granules of formohydrion 
(Merck) were substituted. This was given in teaspoonful doses in a 
tumblerful of water every four houi-s with excellent results. The free 
ingestion of water was encouraged as soon as vomiting began to lessen. 
Water is preferably given in small quantities at frequent intervals. 
Special attention was directed to constipation, but drastic cathartics 
were never used. All patients were given colonic ii'rigations. Corpus 
luteum extract, insulin, glucose, liver extract, calcium, and placental 
extract were not prescribed at all. 

In every case a careful search was made for a focus of infection in 
the teeth, tonsils, sinuses, and cervix. Some patients were benefited 
considerably by injections of autogenous vaccines, made from the kid- 
ney urine cultures, but the most important therapeutic procedures were 
the local measures directed to the kidney itself. These consisted of 
irrigating the renal pelvis and dilated calyces, by means of a double 
catheter, using boric acid, 2 per cent, saline or sterile water. Lavage 
of the renal pelvis was repeated until the fluid returned clear, after 
which from 5 to 10 e.c. of neosilvol, 5 per cent, mercuroehrome, 1 per 
cent, or silver nitrate, 2 per cent, were instilled into the renal pelvis. 

I prefer neosilvol as it does not stain, or irrigate the tissues. Mercuro- 
chrome may discolor the urine red and alarm the patient. Silver 
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nitrate precipitates the chlorides in the urine, and soon loses its effect. 
The irrigations and instillations Avere repeated every fourth or fifth 
day, depending upon the severity of the case. 

In eight cases indwelling catheters were left in the ureters for 
several days until satisfactory drainage Avas established. It is very 
important to irrigate these catheters carefully to insure continuous 
drainage, as they may become plugged. In those eases in which there 
Avas an acute exacerbation of a chronic inflammation, such as acute 
congestion, edema, SAvelling, etc., no local treatment Avas applied until 
the acute- process had subsided. Often Avithin forty-eight hours after 
the insertion of an indAvelling catheter, the general symptoms im- 
proved. At the first sitting a No. 5 F. catheter Avith a AA’’histle tip Avas 
used. In some instances the suppuration Avas so severe that there Avas 
no drainage from one side, although normal urine came down the 
other, thus making it appear that the output of urine Avas normal. As 
the patients improved and the urine cleared, catheterization Avas done 
once a Aveek. As the renal involvement abated, the toxemia and hyper- 
tension diminished. After the patient Avas symptom-free, the ureter 
Avas dilated as a terminal measure to prevent the formation of an 
inflammatory stricture and obstruction of the renal pelvis. 

In most of the cases treated there Avas a coincident cystitis, and the 
bladder Avas also treated by intravesical irrigations or instillations, 
using the silver salts, mercurochrome, or acriflavine. The necessary 
special procedures Avere of course utilized for the treatment of stric- 
tures and calculi. 

In 6 cases I had expected to do a therapeutic abortion for toxemia, 
hut the patients went to term and AA'ere delivered of viable children, 

5 of Avhom are noAv alive and Avell. 

CONCLUSIONS 

1; The kidney of pregnancy appears to be an important etiologic 
factor in the toxemias of pregnancy. This kidney is usually one that 
has been previously’’ affected in childhood, puberty, or adolescence, or 
has become secondarily invoh’cd from cxti’aneous foci of infection. 

2. A careful routine study of the kidneys in pregnancy will offer a 
solution of the problem of toxemia in many cases. 

3. Routine catheterization of both ureters should be done in all 
eases of pregnancy manifesting an early toxemia, or arterial hyper- 
tension Avithout symptoms of toxemia. Every obstetrician can easily 
acquire the technic of cy’sto.scopy, as cystoscopy in the female is not 
difficult. 

4. Many patients preA’iously referred to the obstetrician for the 
instrumental termination of pregnancy can be safely carried to term, 
if a definite renal or ureteral invoh'cment is found and adequately 
ti-cated. 

SOI Wi;sT E.vn Avknuk. 



A CASE OP PYOSALPINX CAUSED BY OXYUEIS 
VER]\ITCULA111S COMPLICATED BY TORSION 
OF THE OVIDUCT- 

Bi: William Sidney Smith, i\LD., F.A.C.S., and James Denton, M.D. 

13hooklyn, N. Y. 

(From the Dt'ixirtmrnl of Gt/nrcnlof/ij ami Ohstctricx of the Broolclun Hospital) 

'^HIS ease is present eel on account of the rarity of the condition, the 
■- unusual clinical numifeslalions, and the distinctive lesions found. 

A Iwcnty-tlirce-Ycar old, wliilc, siiikIo, iiul!ipnra, a slcjiosi'aplicr by occupation, 
\v;is admitted to Brooklyn Hospital on November 2!), 1027. She bad been veil and 
bad worked regularly until October 1, 1927. Her menses bad always been regular 
and painless. On October 1 site first noticed pain in tbe right lower abdomen. 
This was worse wben standing and became so inucb worse in a few days that sbe 
was unable to work. 

Sbe consulted her family physician who ordered her to bed and applied an 
ice bag to the abdomen. The Icmperatnre at this time was ojily slightly elevated. 
Tbe pby.siciaii made a pelvic e.xamination and felt a mass in the right broad liga- 
ment and a smaller one on tbe left side. Best in bed relieved tbe pain con- 
.siderably. The menses occurred at tbe proper time, October 18, but lasted two 
weeks. 

The patient first came under observation on November 27, 3927, six weeks after 
her first attack of pain. She was pale and thin, but not acutely ill or confined 
to bed. No abnormal physical signs were elicited in her chest, no masses were 
palpable on abdominal examination, but the lower part of tbe abdomen on tbe 
right was tender. A'aginal examination showed a tight two-finger introitus. Tbe 
cervix was slightly eroded. Tbe uterus was in an anterior position and pushed over 
to the left side of the pelvis. The right side of tbe pelvis contained a large 
cystic mass which was acutely tender and not readily movable. The left adnexum 
did not appear enlarged (an error in palpation). There was no gross evidence of 
gonorrheal infection. Smears from the cervix and urethra did not contain gonococci. 
Tbe patient was intelligent and cooperative and denied over having had gonorrhea 
but admitted having had sexual intercourse. Operation was recommended but, as 
tbe pain was subsiding, it was thought best to defer the operation until after 
the next menses. The provisional diagnosis made at the time was ovarian cyst, with 
a twisted pedicle. The next menses were on November 5, they lasted five days and 
were normal in character. Three days after this ended, the patient came to the 
hospital .for operation. 

On admission, the pulse, temperature, and respirations were normal. Blood pres- 
sure, 130/80. The urine was normal. Hemoglobin So per cent. Bed cells 4,400,000, 
white cells 9,700, polymorphonuclears GO per cent. The 'Wassermann reaction was 
negative. Physical examination of the chest and abdomen showed nothing ad- 
ditional. The vaginal examination yielded the findings previously stated. 

Operation . — The abdomen was opened in the median line below the umbilicus. 
The right tube in its outer two thirds was greatly distended, cystic, and adherent 

*Read at a meeting of the NeAv York Obstetrical Societj*, February 14, 1928. 
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lo the uterus iiiid intestines. The inner third of the tube wns smnll, flat, and 
completely twisted on itself from right to left. The left tube and ovary were 
much enlarged and adherent to the left side of the uterus and to the intestines. 
The uterus was small and in an anterior jiosition. The peritoneum and external 
surfaces of the tubes were' examined for tubercles but none were found. The 
process was looked upon as gonorrheal in origin. The uterus was removed supra- 



Fifr. 1. — KiKht oviduct dilated and tilled with puriform luutorial. The left oviduct 
and ovary fused in a mass of inflammatory tissue. 



I'is. e. — Mamin of :in .ari-a of anomic necro.sis in the wall of the oviduct. 


vapinally with the left lube and ovary and the right tidie and the appendi.v. Thu 
right <ivarv was left in its dense bed of .•iilhesioiis. All the .'idhe.sions were very 
dense and old. The left tube was ruptured in removal. The pus from the 
tube yielded no growth on eulture niediti. The* cervix .‘-tump w:is sfAit and vaginal 
drainage instituted. The abdominal woiiinl wa.s closed without drainage e.xcept 
for a small bit of rnbber ti'^'iie in tin' f.at layer. Oonvaleseeiiee was uneventful 
and the jiali'-nt left the Ine-jiilal on the t wi-ntydirst day after the operation. On 
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(liscli;ir{rc, the ;ih(1oniin:il woimd lind he:iled by j)iini:uy union. The ))eivis was 
free from oxndate, but there was .still some diseha'rfje from tlie split eervix. 

The patient regained her stren|,Mh rapidly after Jeavia/r the ho.spital and re- 
turned to her regular work in one month. 

Examination by Dr. Denton of the left ovidnet showed that its inere.ase in size 
was due to an extensive intlammiitorv proee.ss in the wall of the tube. The 
major share of the thiekoning of the wall was due to infiltration of the mucous 
membrane and submueosa by cells o'f the lymphocyte order, to large mononuclear 
cells and to fd)roblastie reaction. Foreign body giant cells were very numerons. 
The ]>uriform inateri.al ob.servcd grossly was not ])us but a product of anemic 
necrosis which contained no jiolynuclear lemax’ytes. Jn ;il] the miero.seoj)ic pi'cp- 
arations the thin shells of small, round worms were foimd. In ])laces the sections 
passed through the central ])arts of the bodies of tlie worms and in others through 
the thinner ends of the jnirasites. From the size, shape, and thickness of the 



Fig’. 3. — Foreign body tubercle at one end of 




body walls of the worms they were considered to be Oxyuris vermicularis. About 
all the worms there was a very marked foreign body reaction with large multi- 
nucleated giant cells about the parasites. The body shells gave a microchcmical 
reaction similar to that given by chitin. A careful search of the sections revealed 
no identifiable ova. 

The central softening of the tube appeared clearly to be due to anemic necrosis 
caused by gradual devascularization of the inflammatory ])roduc,ts in the wall of 
the tube. 

The histologic details were not dissimilar to those produced by tuberculosis in 
the oviduct except that no small, typical tubercles were found. The anemic necrosis 
gave an appearance very similar to caseation and numerous focal areas were 
found which resembled reticulated tubercles. 

After linding- these unusual parasites in the mucous membrane of the tube, 
the stools were carefully examined for parasites and ova, but none were found. 
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The blood showed no increase in eosinophile cells. A small amount of pus from 
the vaginal discharge was injected into a guinea pig aiid the pig was killed later, 
but no lesions were found. 

Comment . — The case is of uinisiial interest on account of the unusual 
etiology, the complicating torsion of the oviduct and on account of the 


Fig. 4. — Foreign body giant celi forming about Oxyuris vermicularis in the submu 

cosa of the oviduct. 



Fig. r>. — Section pa-'^sing tbrougli tlic body and extremity of O.xyuri.M vcrnilcularlH in 

tile .submucous stroma of oviduct. 

brief duration of tin: .subjective .symptoms, ft is unusnai Hint such 
jtronounced patliologic changes should occur in an apparcnfly liealtliy 
young ivoman vilbont earlier and more prononneed subject ive symp- 
toms and vdtli siieh insignificant menstrual disturbance. The eoudi- 
tioris in flic adnexa were unque.slionably of long duration as (ho 
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density and toughness of the adliesions would indicate. In all proba- 
bility, the torsion of the oviduct began before the pyosalpinx reached 
such massive proportions and became more exaggerated as the size 
increased. 

Casngrandei has recently reported a case of torsion of the oviduct and cites 
the vork of Darnell, Anspach, Payr and Smith and Butler to show that torsion 
of a normal tuhe is of rather rare occurrence, whereas in pathologic tubes it is 
relatively more common. 

Finding the nematode worm and the fairly distinctive reaction induced by the 
parasite, prompted ns to refer to the literature relative to the subject. The last 
case, of O-vyuris in the oviduct was reported by Tschamers in 1919. He gives a re- 
view of the literature for many years previous to that time and includes an ex- 
tensive list of references. He describes his own case of Oxyuris in the tube, 
refers to that of Schneidera in 1902 and of Giovanni !Marrot in 1901. 

Tschamer states that Oxyuris is not an entirely harmless parasite, being able 
to penetrate the wall of the intestine, to cause appendicitis and to induce in- 
llammatory changes in the tissues in which it lodges. The worms have been 
frequently observed in the female genital tract, wandering into the cervix, uterus, 
and tubes. He thinks the condition is more common than the reported cases 
would indicate. He cites the case of Simmons in 1899 in which the parasites were 
found in the cervical secretion, and that of Chiari in which they were found in 
a sacule in the wall of the pouch of Douglas. 

In Tschamer ’s case the uterus was completely removed on account of a cervical 
chorioopithelionia and the Oxyuris was found free in the lumen of the tube by 
the pathologist. 

Schneider removed the whole uterus in his case on account of a bilateral 
pyosalpinx. The xnatient died of peritonitis, and a nodule 2 mm. in diameter was 
found in the stump of the ovario-pclvic ligament at autopsj'. The nodule was 
found to contain an adult, female Oxyuris and innumerable ova. 

Giovanni Llarro discovered Oxyuris m tlic wall of a tube at autopsy but no 
statement was made as to the cause of the individual’s death. Here again, a 
nodule was found on the surface of the oviduct and the Oxyuris was identified 
in the nodule, microscopically. 

Eheindorffs believes 0-xj’uris requires blood for its existence and that it pene- 
trates the mucosa in quest of food. 

Tschamer accepts Merten ’s'* idea that Oxyuris carries pathogenic bacteria with 
it, and that these maj^ jirovokc ascending, inflammatory processes. He rejects 
Simmon’s propos.al of a parasitic endometritis, sni generis, caused by Oxyuris. He 
regards salpingitis due to this cause as very unusual and concludes that it should 
not be considered as a pathologic entity. He publishes his case as a rare, medical 
curiosity. 

We are inelined to regard tlie changes produced in the oviduct as 
quite analogous to those produced by the tubercle bacillus in the same 
organ. The histologic changes in the tube are clearly of a type at- 
tributable to a weak injurious agent and assumption of secondary 
bacterial infection does not appear necessary. 

It is quite likely that the condition has been confused with tuber- 
culosis of the oviduct as the histology in some areas is sufficiently 
similar to render this error readily possible. 
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TORSION OF THE FALLOPIAN TUBE’, WITH THE REPORT OP 
A CASE PRODUCING ACUTE GANGRENE OF THE TUBE 

•By IMarion Douglass, M.D., Cleveland, Ohio 

(From the Department of Gynecology, IFestern Deserve University School of 
Medicine, and The Lakeside Hospital) 

'■ I ^ORSION of tlie fallopian tube which has already become the site 
of some preexisting' le.sion is not an extremely uncommon occur- 
rence. The fact, however, that this condition is practically never diag- 
nosed clinically, imstifies consideration of this ease. 

Primary torsion of a normal tube is an extremely rare condition and 
a consideration of tubal structure and attachments would suggest that 
in all cases in ivhieh this accident occurs there is an underlying patho- 
logic factor. (Thorek.) It is often very difficult to be certain after 
torsion has occurred whether or not the tube was entirely normal pre- 
viously. IIematosal])inx is the common finding in cases in which, tor- 
sion takes place and it is impossible in many cases to assure one's self 
that the hematosalpinx found at operation ivas not a preexisting hydro- 
salpinx, as true in this case. 

Darner was able to find six authentic cases only of torsion of an 
unquestionably normal tube. The le.sion was described by Bland- 
Sutton in 3891. Amspach collected 95 cases, mo.st of which .shoived an 
inflammatory tubal lesion as an as.sociated factor, and which probably 
.should be construed as the inciting cause of the disease. 

Our own case was undiagnosed as there ivas nothing in the. clinical 
history except the very acute character of the pain which suggested 
any other lesion than acute salpingitis. 

Ylr.s. 3). IC., aged fliirty-fivo, jaira iii, (Mitcrrtl tlic Ijiikv.sidc Tlosiiitnl o!i July 
22, 3927, ('(impiainiiig of pain in <li<> lover ahdonie;i wliieli bad gradually jiicrca.Mcd 
over a j)Priod of tbree diiy.s. Tlie jtatieiit bad one tdiild, aged seventeen ye.'irs, 
living and well, .‘'be bad bad two juisenrriages, one jireeeding and one iniinedi.ately 
following tbo birth of her ebild. She bad bad a .single attack of jij»iiendiciti.s 
and bad an apj>endeef oniy in 3917. Her pa.st history wa.s ntberwise entirely nega- 
tive. 

l!(*r prt-sent illness te-gan two wooks before her ndiui.‘’sio*i with eniinp-like p.'iiiiH 
in the right lower (pi.'idraiif ;itid in the tnidiine. .''be al.'o bad marked baek.aebe. 
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>Shc had severe chills and felt feverish. The ))aiii becoming tremendously acute 
and lancinating the day before admission, .she was admitted to the accident ward, 
fourteen days after the beginning of her illness. 

Her menstrual periods were normal and she had profuse leucorrhea. Physical 
examination was negative except for the abdomen which was markedly tender in the 
right lower quadrant, and on ])elvic examination there were bilateral adnexal masses. 
Her temperature on admission was SS.d”. W.B.C. count was 14,000. Urine e.x- 
ainination was negative. The diagnosis was acute exacerbation of a chronic 
salpingitis. The patient was treated expectantly for eight days, after which her 
tcm]>erature was normal and W.B.C. count was 10,000. On pelvic examination 
at tiiis time there w.as found a relaxed outlet and there was marked leucorrhea 



2 ' 


poinCj 

c( liuljc. 


fit. 1. 


The cervix was lacerated. The uterus w.as anterior, about normal in size and hard. 
There was a large, soft, cystic mass, suggesting a hydrosalpinx, posterior to the 
uterus and approximately the size of an orange. 

Laparotomy was performed and the pelvis was found to be obscured by ad- 
hesions of the omentum which were separated and a large dark cystic structure 
Was found posterior to the uterus filling the entire, euldesac. This was finallj" 
identified as being the right tube. The mass was apparently gangrenous, it being 
dark red, and in various areas entirely black. The tube was gradually freed by 
careful sharp dissection and the adhesions to the sigmoid and the bottom of the 
euldesac separated slowly. The left tube was closed at the fimbriated end and 
filled with seropurulent fluid. Smear showed a mixed infection of streptococci 
and bacilli. 

We Avere unable to account for the dark color and gangrenous appearance of 
the right tube until after removal of the adherent omentum, examination showed 
that the tube Avas tAvisted three times upon itself, almost having tAvisted itself off 
at a point almost at the junction of the proximal and middle tliirds. This Avas 
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obviously tlie cause of a moist gangrene. A hydrosalpinx had become twisted upon 
itself several times and became necrotic, forming adliesions in the j)elvis in every 
direction. The fimbriae were destroyed and the tubal end sealed off completely. 
Infection was as yet limited to the immediate vicinity of the tube. Micropathologic 
diagnosis showed acute necrosis of the right tube with total loss of structure. 
The lumen was filled with blood clot and the endosalpinx was entirely destroyed. 
The left tube was thickened and the fimbriae were closed off. The wall was 
thickened and edematous and was infiltrated with polymorphonuclear and inononu- 
clear leucocytes. The mucosa was practically intact. The diagnosis was acute 
exacerbation of a chronic salpingitis; The ovaries were uninvolved and were 
normal in size and appearance. 

The fallopian tube may be considered as jn-edisposed to torsion, due 
to its position. Having a fixed medial extremity and a lax attachment 
to the broad ligament and an enlarged fimbriated end, it tends to fall 
posteriorly and rotate mediallj’’ which gives it a primary twist which 
often amounts to 90° rotation. Changes in abdominal pressure inci- 
dent to defecation, coughing, etc., are constantly changing the posi- 
tion of the tube and may produce temporary torsion. Pregnancy with 
its attendant changes in abdominal topography is undoubtedly a pre- 
disposing factor. It is quite probable that menstruation, with its 
increase in congestion, plays a paid as an attendant cause. The influ- 
ence of stasis and venous congestion as a cause for torsion has been 
emphasized by Payr. He holds that venous stasis causes pressure 
changes in the pedicle which may produce torsion of a auscus. The 
size and number of veins in the mesosalpinx and the frequency of 
swelling and congestiA'c changes in the adnexa due to uterine prolapse 
or misplacement, causing partial obstruction of these thin-Avalled ves- 
sels, makes this seem plausible. External violence and blows on the 
abdomen have been reported as preceding the acute abdominal attack 
Avhieh proA'ed at operation to be acute torsion of the tube but their 
influence is someAvhat problematical. Anatomic anomalies such as an 
abnormallj" long mesosalpinx or enlarged hydatids of Morgagni may 
reasonably be responsible for prev'enting a tube Avhich has been kinked 
or tAvisted from freeing itself by acting as a mechanical drag or im- 
pediment to the normal mobility of the tube. Darner emphasizes the 
importance of rhythmic contractions of the tube Avhich may possibly 
produce the conditions necessary to torsion by changes in venous 
]U'essure. 

The fact that in all reported ease.s the incidence on the right side is 
approximately three times greater tlian on the left is due either to the 
fact that the right side of the peh'is is more roomy, due to the location 
of the sigmoid on the left, Avhich allows greater mobility, or that the 
adjacent appendix helps ])roduee the inflammatory change.s and light 
adhesions Avhich predispose to the accident. The initial .symptoms arc 
usually violent with severe pain and .shock resemhling those of ovarian 
vy.'it Avith a twisted pedicle, and Avlicre the twist is eomjilele, there 
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may be all the symptoms of a gcueral peritonitis except that the sub- 
jective features, i.e., pain and abdominal distress are out of proportion 
to the temperature and pulse rate. Dift'erential diagnosis must attempt 
to exclude all the otlier acute abdominal conditions. 

If the condition is undiagnosed, the tube may disengage itself and 
the acute symptoms rapidly disappear. The hematosalpinx may, how- 
ever, rupture, producing dangerous intraabdominal hemorrhage. Nec- 
rosis, gangrene, and infection are always likely to occur with the pro- 
duction of a general peritonitis. An absolute diagnosis is impossible 
in the great majority of eases even after the induction of anesthesia, 
but inasmuch as the confusing conditions usually call for prompt 
operation the patient Avill rarely be subjected to unwarranted .surgical 
therapy. As emphasized by Darner, the opposite tube should be care- 
fully scrutinized where one seems to be involved only, because the 
predisposing etiologie factors are probably bilateral in distribution. 

It seems likely that this patient had a liydrosalpinx which became 
twisted and because of its unwieldly club-.shaped end was unable to 
disengage itself before engorgement gangrene and necrosis occurred. 
Had the inten.sity and violence of the abdominal pain as a dominating 
symptom received due attention, the condition might have been at 
least suspected. 
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OSTEOGENESIS IMPERFECTA CONGENITA* 

By Charles A. Gordon, M.D., P.A.C.S., Brooklyn, N. Y. 

'' I '’HIS case of osteogenesis imperfecta congenita is reported because of 
its rarity and the importance of adding photographs, roentgeno- 
grams and tissue reports to the literature. Lovett and Nichols have re- 
jected many cases reported as true cases, but since the introduction of 
the x-ray, diagnosis has become more certain. 

Often improper^ called fragilitas ossium, its essential feature is bony 
fragility with numerous fractures and bendings of the long bones, 
excessive callus formation, and eonscfiuent shortening and alterations 
in contour. 

The presence of preparative changes and indisputable evidence of 
callus formation is excellent ])roof of intrauterine fracture. The child 



Nig'. 1. — O.steogcncsis imperfecta congenita showing narrow chest, large abdomen and 

sliort legs with angles of deformity. 


is usually stillborn, or dies sliorlly after birth, but often it lives suffering 
repealed spontaneous fractures. This tendency may persist through 
life; or disapjicar after many years. Treatment has been of no avail. 

Its etiology is iinknown. Endocrine di.sturbancc is thought by some 
to be the cause, but this is a ])urc hyjiothesis although the jiituilary 
seems to influence interstitial growth of bone. In some cases it is 
familial and a])jiarentiy hereditary. .Syjiiiilis and rickets are not 
thought to be factors. Blood chemistry studies attemjiting to e.stablish 
calcium deficiency have not shown anything of value. It is said that 
amniotic bands or adhesions or .severe trauma late in jiregnancy are 
factors. 

Its pathology, too, is not clearly under.stood. If is a fact, however, 
that diaphyseal cartilage is but a jireliminary .step in bone, formation. 
O.ssification of flu* shaft follows division of cartilage cells which are 
set free as osteoblasts by absorption of the cartilage env(‘loj)c; rai)id 

•Hi ud bi fojT (ii>- ('lyni-cohiglc.-U Society, Xi>v- tiib* r 1. Ui^. 
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])rolii ovation oJ tliosc colls vosiills in ossification. In osteogenesis im- 
perfecta bone formation remains in a primary fibrous state. Briefly, 
there is citber a failnrc on the part of the osteoblasts tn form ijeriosteal 
bone, although cartilage calcification and bone absorption may be nor- 
mal, or the normal ratio of absorption and bone formation is lost. 
Ostcoi)orosis is secondary, and results from excessive formation of med- 
ullary spaces. The cartilage itself is not materially altered. 

Baby B., male, born in the Greenpoint Hospital on October 9, 1927. Its par- 
ents wore in good licalth witii no evidenec of acute or chronic disease or trauma, 
and tlicre mere si.\ otliei- children living- ajid 'ivcll. 



Eit;. 2. — Roentgenog-r.-im of .same fetus, showing fractures of both huniei'i, left clavi- 
cle, and left tibia. Botlj fenuir.s .show marked alterations in contour. 

The mother was thirty-two yearn of age, witli no history of miscarriages, and 
the course of all her pregnancies had been normal. At term she was delivered of 
a breech spontaneously without assistance. 

The urine was normal, Wasscrinann negative, and blood pressure was 116/6S. 
Blood count showed 5,500,000 B. B. C., with normal morphology. 

The baby weighed 2-100 gm., and cried at birth. Its color was iioor, the head 
large with a great abundance of hair, with increased bitemporal diameter, and 
low implanation of the ears which were turned downward and outward. The 
cranial vault consisted only of scalp with scattered islands of bone, which crackled 
on touch. There wore no sutures, no fontanellcs and no evidence of molding. The 
torso seemed normal. Both upper and lower c.xtionnties wore short, bowed and 
deformed, the lower extrcinities much shorter than the trunk, and bony crepita- 
tions were felt immediately after birth. The baby lived thirteen hours, and dur- 
ing this time no movement of the arms was observed. 

Roentgenogram showed fractures of left clavicle, of both humeri, and the right 
radius, with marked shortening, bowing and alterations in contour of both femurs 
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and both tibiae and fibulae. The vault of the skull showed defective ossification ■ 
and the thoracic cage was small with shortened ribs irregular in outline j spine and 
pelvis were normal. Only one large plate showing the entire fetus was taken. 



Figr. 3. — Transvei'se section of diaphysis of left humerus, decalcified, 8 inieron.s 
thick. Stained in hematoxylin and eosin. Low’ power. The periosteum is jjiuch 
thicker than normal, and show's reaction to fracture at thickest points. Periosteal 
buds arc seen. Normal layer of compact subperiosteal bone is missing:. Marrow 
colls are abundant in the center. Bulk of section shows subperiosteal cartilage. 



Kha ■!, — .Vrr.'i from l*ig. Z. maunilication 210 (llamct>;r.“. I'alrly well nr.unid tr;.- 
Ixcvlla with ana ju>.l tibnv.- it .••■liowlng blood vi-.s-fl. Iricrf as'd canllai:-' matrix with 
of ralrhim fdts b.-hv,; rurrovmd'd by o:=t‘xig<'n.-tif. tlsMic, a raloiltrathm c<i)t'r 
it! till.- c-arlilaitc. 
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A postmortem examiimtioii was made six hours after death by Dr. E. I-I. Nidish.- 
The head ^Yas large, easily compressed, thickly covered with hair, bitemporal diam- 
eter increased, ears low, cranial vault composed of scalp with limited circular 
osseous deposits. Chest narrow, abdomen large, arms and legs short and curved, 
with callous masses and crepitations readily felt. Stump of umbilical cord dry and 
clear. Brain soft and jjale. • 

The heart was small with thickening of mitral, aortic and tricuspid valves, 
foramen ovale patent, and ductus arteriosus closed. Thymus normal in size. 
Lungs normal except for some subpleural ecchymosis in lower lobe. The left 
clavicle was fractured and thirty-one fractures were found in the ribs. 



Fig-. 5. — Area from Fig. 3, magnification 210 diameters. Many trabeculae of 
spongy bone, well covered with osteogenetic tissue pusliing its way tlirough the carti- 
lage. 

No gross or microscopic changes noted in gastrointestinal tract, liver, spleen, or 
kidneys. 

Tho long bones were gray in appearance, easily bent and seemed soft and flex- 
ible. One humerus was broken during its removal. All the long bones were short- 
ened, thickened and bowed with irregular surface, marks of callus rings. 

A cross-section of diaphysis of humerus measured 8 mm. (normal 5 mm.) while 
the epiphyses were about normal. The marrow cavity measured 5% mm. (normal 
3 mm.). Periosteum thickened and periosteal buds seen here and there. Normal 
layer of circumferential compact subperiosteal bone absent. Bulk of section shows 
embryonal cartilage with vacuolization of cells. Trabeculae spongy with osteo- 
genetic tissue very well developed in some areas, with large numbers of osteoblasts. 
Osteoclasts were scarce. Calcification centers were seen in tho cartilage. Close 
contact of muscle with periosteum. 


SUMMARY 

1. Muscular action on cartilage i^robably accounts for the defonnity 
of bone, and may increase the size of the marrow cavity. 
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2. Failure of subperiosteal bone formation, Avitli marked decrease in 
the number of trabeculae, and jiersistence of embryonal cartilage con- 
stitute the essential lesion. 

3. No evidence of disproportionate breaking down of bone was seen. 

4. If any conclusion were to be drawn from this isolated study, it 
would seem that the condition is due either to defective function of 
the osteoblasts or possibly lack of .sufficient preparatory calcification 
of cartilage. 

(Far (lincii.’tfiion, sec pae/c 29S.) 


ECTOPIC COEPORA LUTEA'" 

By Vera B. Dolgopol, M.D., New York, N. Y. 

(From Ihc Pailiologic Lahoraicrry of the Flower Hospital, New Tori:, N. Y.) 

T he corpus luteum in the past twent.y-hve .years has been the sub- 
ject of extensive morphologic, physiologic, and pathologic investi- 
gations. IMost authors have .studied the corpus luteum either as an 
independent unit or in i-elation to its influence on the uterus and on 
the ovnin. Ver.y little consideration has been given to its relation to 
the ovar.y of which it is normally a part. 

The corpus luteum is intimately connected with the ovarian stroma. 
The stroma undergoes certain changes during the growth and rupture 
of the graafian follicle and also during the maturation and regre.ssion 
of the corpus luteum. The corpus albicans, after the organization is 
completed, becomes a paid of the ovarian .stroma. 

Under pathologic conditions the connection of the corpus luteum 
with the ovarian structures may become le.ss intimate, resulting in a 
partial or com])lete displacement of the corpus luteum as a whole from 
its inti-aovarian bed. The di.splacements of the corpus luteum have 
been studied chiefly b.v European iinm.stigators, but, from the review 
of English literature, I conclude the.v have received little or no atten- 
tion in either England or America. 

The ])athologic changes and iiroce.sses affecting the corpus luteum 
include tlie hcuKtlnma, the cysiir chdixjcs, the infections, and tlie nco- 
plasms. Tliese conditions have been studied b.v the German school 
(espi'ciall.v l).v E. and 1 j. Fraenkel, Ilalban, Ortlimann. Pfannen.stiehl, 
and others) and b.v Ewing and Novak in tliis countrv. Little atten- 
tion has been given in several re.sumes of tlie patholog.v of the corpus 
luteum to the topograpiiic changes whieii form the suliject of this pa- 
])er and the pailiologic significance <tf which is onl.v slightl.v known. 

Jn human ovaries the corjuis Inteiim i.s. as a rule, embedded in the 
substance of the ovaiy. In earl.v stages of its development the corpus 

•I to Dr. WiJH-'im J*. Vouliin^J for hi."' In 

of ihl/i 
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lutciim may be seen as a vascular body situated immediately beneath 
the tunica albuginea and slightly bulging over the surface of the 
ovary. Usually the corjnis luteum may be distinguished only by the 
point of follicular rupture udiich may be patent, with a small amount 
of “lutein” tissue protruding through it, or occluded and vascular- 
ized. In later stages the corpus luteum i.s often revealed only on sec- 
tioning the OA’ary. 

Under pathologic conditions tlie corpus luteum may be partially or 
completely cxinulcd from the ovary, occasionally assuming an extra- 
ovarian position. In reviewing the literature 24 eases of this anomaly 
could be found, chiefly in the German and Russian literature. As 
mentioned previously, no articles or case reports dealing with this 
anomaly could be found in the English or in the American literature. 

In 1898 Stratz described in an ape a recent corpus luteum which 
was fully everted outside of the. ovary, forming a mushroom-like struc- 
ture with a pedicle consisting of the ovarian tissue. 

In 1899 Schnell found a corpus luteum protruding through a defect 
in the tunica albuginea and connected with the ovary only in a small 
])ortiou of its surface. 

In 1901 Lefas described an “aberrant” corpus luteum attached to 
the fimbriae of the fallopian tube, and Gruzdetf re])orted a case of 
“complete prolajise” of the eori)US luteum. 

Twenty-one more cases of partial or complete separation of the cor- 
pus luteum from the ovary have been described by Lwoff, Luppoff, 
tSchroeder, 0. Frankl, Stolper, i\[at.suno, and Mandelstamm. 

Some textbooks (Gebhard, Pfannenstiehl) mention the separation 
of the corpus luteum as a rare anomaly. 

Although only 24 cases of this anomaly have been published in 
twenty-eight years, the surgical material of the Flower Hospital of 
New York has ofi’ered the opportunity of seeing 2 cases of peduncu- 
lated corpora lutea and a number of transitional forms in a short period 
of five months (the 2 cases of pedunculated corpora lutea occurred 
within two days). In addition several more examples of topographi- 
cally atypical corpora lutea which are not included in this report have 
been met with in this laboratory. It Avould appear that this anomaly 
is not uncommon. 

CASE KEPOKTS 

Case 1. — M. 1?., tliivty years old, married; operation of uterine suspension with 
removal of inflamed adnexa. Menstruation every twenty-eight days. Last period 
Nov. 1. Operation Nov. 2G. A^aginal bleeding, moderate, on Nov. 28. The follow- 
ing period Doc. 28. 

Gross Description: The ovary (Fig. 1) consists of two parts. The larger part 
is pale and wrinkled and measures 4.5 by 2.5 by 1 cm. The smaller part is brownish- 
yellow in color, with smooth surface, and measures 1.8 by 1.5 by 1 cm. The larger 
portion of tlie ovary contains a number of small follicular cysts and presents a 
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deep notch on its outer pole. A linear slit leads from the notch into a collapsed 
cavity 1.2 cm. deep, vitli rough vascular walls. No blood clots present in the 
cavity. The tunica albuginea of the ovary bridges over from the brim of the slit 
to the smaller portion of the ovary, in the form of a thin, flat pedicle. The smaller 
portion of the ovary which is freely movable on its pedicle presents a corpus luteum 
in the stage of maturity, with a distinct stigma. 

Microscopic: The section thi'ough the corpus luteum presents a menstrual corpus 
luteum in the stage of maturity. The section tlirough the collapsed cavity (Pig. 2) 
shows a slit in the loose, somewhat edematous connective tissue surrounded by a 
number of hyalinized blood vessels, a few small follicular cysts, a few corpora 
albicantia and fibrosa. Several of the smaller blood A'essels are torn, allowing a 
small amount of blood to escape into the loose connective tissue and on the surface 
of the cavity. No signs of repair around the slit. 

Diaffiiosis : Pedunculated corpus luteum of menstruation, third jieriod; escape 
occurred shortly before the operation or during the operation. 

Case 2. — S. P., thirty years old, married. Pemoval of the left ovary and resec- 
tion of the right ovarj'. Menstruation regular. 



FiK. 1. — Case I. roclunculiilocl corpus luteum. O, ovary ; C.Ij., corpus luteum. The 
arrow touche.'; tlu; brim of the cavity. Tlic cavity, previou.sly collapsed, wa.s dis- 
tended by means of a jiiect; of ^la.ss rod. 

Gross Description : The left ov.ary (Pig. 3) consists of two parts. Tlie Larger 
part is p.ale and wrinkled and measures by I.o by 1.7 cm. Tlie snialier ])art is 
reddish in color, irregularly ovoid in .sh.'ipe, and measures 2 cm. in length and I.o 
cm. in diameter. The two itortions are connected by me.ans of :i thin, that, wrinkled 
istlimuH continuous willi the tunica albugineji and arising from the brim of a 
shallow (h'jiression on the surface of the ovary. 

Microscopi.c: The surface of the notch i.s covered with fdtrin invaded with a 
large number of fibroblasts and new blood vessels. A hirge corpus albicans 
is .';itualed below the area undergoing organization. The remainder of the ovary 
I'-reseiits coii^ideTable (ibios and ctuifains a number of ripening follicles and a 
few .'•mall foUieuIar cysts. 'I'he Miialh'r portion of the ovary consists of a corjius 
liiteiim in the stage of maturity. 

Din'in'i-is : I’cduncidated cotj)u-< luteum of mejivliuation, third jieriod. 

In neither of tle.’vo {v.o ca".-.. has file di-‘plac<mient of the (•or[m'; luteum been 
noticed by tlie siirgi'oti;;. 
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Case 3. — F. S., Ihirty-two years old, married, Kemoval of a uterine polyp, of the 
lacerated cervix and of a cystic, ovary. 

Gross Da^CTiption : The ovary (Fig- 4) measures u by 2.i5 by 2 cm. The surface 
is pale and smooth. A few small translucent cysts arc seen beneath the tunica 
albuciuea. A large, soft corpus luteum protrudes through a slit in the tunica 
albuginea with about one-third of its surface. On section the cor2)us luteum 
is conoid in shaiie, with the apex in the slit. 



I'lg. 2. — Ca.se I. .Section throug-li the collap.secl cavltj' (low power), h.u., blood 
vessels ; C, follicular cysts ; C.A., corpus albicans. The arrow points out the collapsed 
eavjty left after the escape of the corpus luteum. 

Microscopic: The stroma near the slit is edematous, the tunica albuginea re- 
cedes from the corpus luteum. The corpus luteum is in the stage of proliferation. 

Diagnosis: Corpus luteum in the end of the first stage; beginning expulsion. 

Case 4. — I. B., thirty-nine years old, married. Ycntrosu.spcnsion .and removal 
of adnexa (cystic ovaries). 

Gross Description: The ovary (Fig. 5) measures 4 by 3 by 1.5 cm. A round, 
brownish body cm. in diameter is situated on the upper pole of the ov.ary. 
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being embedded in tlie ovarinn stroma with about one-qiiarter of its surface. A 
deep groove separates the body from the main mass of tlie ovary. On section flie 
body proves to be a corpus luteum in an early stage of development. Tlie ovarian 
stroma is fibrosed and contains a few follicular cysts. 

^licroscopic : The stroma presents fibrosis and cyst formation. Tlie corpus luteum, 
in the end of the first or in the beginning of the second stage of its developjnent, 
is suri’ounded by a narrow strip of tlie ovarian stroma which is tliinnest at it.s 
pole. The germinative epithelia dip into the groove mentioned above and ascend 
to about one-half of the corpus luteum. 

Di<ignosis : Polypoid corpus luteum. 

Case o. — ^R. L., Porty-three years old, married. iSIetrorrhagia ; oophorectomy. 

Gross Description: The ovaiy measures 3 bj’ l.d by 1.2 cm. Almost one-half 
of the ovary is occupied by a flattened corpus luteum, constricted by means of 
a groove from the rest of the ovary. The stigma of follicular rupture is situated 
on the side of the corpus luteum. 


I 



Pifr. 3. — Ca.'Jo II. Pc-flunculalcd corpu.'^ luteum. O, ovar.v ; C.L.. corpu.s luteum. 
The arrow point.s out the depres.slon with an elevated brim, the former ."^ite of the 
corpu.s luteum. 

Microscopic ; The stroma contains numerous corpora albicantia, some of which 
are sihiafod immediately hene.ath the germinative ejiitlielia. The corpus liitciiw 
is ill the first stage of its develojunent. The germinativi* eiiithelia cover a small 
jmrtion of the corpus. 

Dint/nosis : Polypoiil corpus luteum. 

Cask fi. — C. S., forty-live years old, married. Metrorrhagia; myomectomy. 

Gross Description : Left ovary incnsiircs by -L.” by 2 cm. On the upper pole 
of the ovary a corpus luteum with a congested stigma is constricted from the 
main mass of the ovajy, together witli a sm.-ll portion of tlie ovarian tissue. Tlie 
stigma is situati’d on the side of the corpus bitmini. .A fidlieubir cyst, tilled with 
gel.atinouK material, is situated beneath the corpu.s luteum. 

Mierro copse: Corpus luteum of menstruation in the seeoml stage of its d(*- 
selopnient, 'iirrounded liy a ‘mail amount of ovurian stroma. 
rois : Polypoid corjuis lofeuin. 
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The corpora lutea oi! llie first 2 cases heloiijr lo the pedunculated 
variety and arc almost identical Avith the 2 cases of incomplete pro- 
lapse, described by Lwoff. Cases 4, 5, and 6 belong to the polypoid 
corpora lutea described by Luppoff and Scbroeder. Case 1 presents a 
recent corpus luteum Avbieb escaped from the congested and edemat- 
ous oA'arian stroma surrounded at a distance by resistant sti-uctures 
(corpora albicantia, byalinized blood vessels, follicular cysts). The 
escape must have taken place .shortly before the removal of the ovary, 
as there is no indication of beginning organization of the collajAsed 


S. 



Fig. 4. — Case III. A corpus luteum partlall.v expelled through the ‘‘stigma.’* C.h., 

corpus luteum ; S, salpinx. 

cavity. Jn the second case the corpus luteum must have escaped from 
the ovarian stroma much earlier than in the first case.s, judging from 
small dimensions and shallowness of the former site of the corpus 
luteum and from advanced organization on the surface of the depres- 
sion. Both ovaries present considerable fibrosis and cyst formation. 
The third case presents a corpus luteum in an early stage of expulsion, 
impacted in the weak spot of the tunica albuginea corresponding to 
tlie place of folliculai' rupture. In Cases 4, 5, and 6 the coi’pora lutea 
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are situated more superficiallj’^ than in Case 3. In Case 4 the ovarian 
stroma receded from three-quarters of the surface of tlie corpus lu- 
teum; in Case 5 more than one-half of the corpus protrudes over tlie 
surface of the ovary; in Case 6 the entire corpus luteum Avith a small 
portion of the OAmrian stroma is being constricted from the main mass 
of the ovary. In Cases 4 and 6 follicular cj^sts are situated in the 
closest proximity of the base of the corpus luteum, the remainder of 



IGp. 5. — Ca.‘?c IV. Polypoid corpu.s luteum. Tlie ovary Iia.s been sectioned and opened 
‘‘lilte a book.” C.L., corpu.s luteum; S, .salpinx. 

the stroma prc.senting a considerable degree of fibrosis. In Case 5 
tlie fibrosis is very extensive. 

In analyzing different forms of partial and complete .sejiarat ion of 
the corpora Inlea, iniblislied previously and deserilied above, one fea- 
ture common to all of them can be noticed, namely, the fli.splareniciil 
of the corpora lutea from their intraovarian site toward the periph- 
ery. I'ntil till' present time there has been niiicb confusion about the 
terminology of this anomaly. With 21 eases ])reviously pnlilislied at 
le.ast four difi'erent names Imve been nsetl, some of tliem being used in a 
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different, sense. Tlie term ‘ ‘ eelropinm ’ ’ (Gebliard) , wliicli can be applied 
only to everted corpora liitea is used by Sirakoseb to designate tbc 
small liernia-like protrusion of the “lutein” iissue frequently seen 
around tbe stigma. The “aberrant corpus luteum” does not include 
tlie incomplete separation. “Prolapse,” the name used by most Ger- 
man and Russian authors, seems to be the most popular, but Prankl 
uses it only for everted corpora lutea, applying the term “expulsion” 
to all other forms of separation of the corpus luteum. hlost of these 
terms attempt to combine the anatomic conception with the explana- 
tion of the pathologic mechani.sm. As the mechanism is not alwa 3 's 
the same, none of the above mentioned terms can be satisfactoi-ily 
applied to all known eases. 

The term “ectopic corpora lutea" is here proposed since tbe con- 
dition primarilj’ is a displaccmeni of the corpus luteum from its intra- 
ovarian bed to a degree not present in the topographic relations of 
the normal corpus. This term is definitive and permits the subdivision 
allowing the inclusion of various eases reported. 

Three foimis of ectopic corpora lutea may be distinguished: 

1. Pol.ypoid corpora lutea, 

2. Pedunculated coiqiora lutea, 

a. everted, 

b. non everted, 

3. Free corpora lutea. 

The j)olypoid coiqiora lutea are elevated above the surface of the 
ovary being connected with it bj’’ less than one-half of their surface. 
A deep groove corresponding to the place of retraction of the ovarian 
stroma constricts the corpus luteum from the ovary. The tunica albu- 
ginea covers the eoiq^us luteum as a thin avascular membrane which is 
thinnest at its pole. The stigma is located on the lateral aspect of the 
corpus luteum. The germinative CWaldeyer’s) epithelia covering the 
surface of the ovary dip into the groove and ascend to a certain height 
on the bulging corpus luteum, graduall.y becoming flat, and disappear- 
ing on the pole of the corpus luteum. The polj’^poid corpora lutea be- 
come superficial corpora albicantia. There is no indication as to the 
possibility of further separation of polypoid corpora lutea, except, 
perhaps, in cases of gradual expulsion by progressively’^ growing mas- 
sive ej’sts. The polyqDoid corpus lutea are seen quite frequently. Four 
corpora lutea of this variety have been described by Schnell, Luppoff, 
and Schroeder; three have been described here. 

The pedunculated corpora lutea may be everted and noneverted. 
In the everted form the pedicle consists of the ovarian stroma Avhich 
may contain follicles. The theca externa forms the innermost layer 
of such corpus, the inner connective-tissue layer forms the outer cover- 
ing. Two cases of this variety are known (Stratz, Frankl). 
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In the nonevertecl form the pedicle consists of a flat, thin piece of 
the tunica albuginea arising from the border of a depression on the 
surface of the ovary. The depression is deep in recent cases and shal- 
loAv in older cases. The corpus luteum is invested in all its coats and 
is surrounded by a narrow zone of connective tissue which may be 
followed through to the tunica albuginea of the i^edicle. Tavo cases 
of this type have been described b3'^ Lwoff and tAvo Avere seen in our 
laboratoiw. The noneA’^erted pedunculated corpora hitea probably be- 
come completelj’^ separated from the OA’^aiy, 

The free corpora lutea (“corpora libera” of Luppoff) ma}' arise 
either hj”- gradual liberation of pedunculated forms or bj" complete 
expulsion of the corpora lutea not haAung anj^ firm connections A\dth 
the ovarian stroma at the time of separation. The free corpora lutea 
haA'e been found altogether free in the sac of Douglas, or implanted 
on the peritoneum of the sac of Douglas, of the uterus, salpinx, etc., 
bj' means of a neAvh’’ formed fibrous pedicle. Tlie.A" Avere found also 
looseh’^ connected hA' means of fibrin to the intact surface of the OA'af.v. 
The free corpora lutea A’ary in their dimensions from the size of a nor- 
mal corpus to small shrunken bodies described bj' Laa'cIT as “size of a 
cherrv pit.” The.v are usuall.v coA'ered Avith both thecae. Occasionally 
the theca externa or both thecae are ab.sent, so that the granulosa forms 
the outer la.ver of the free corjAus. In old organized corjAora lutea the 
microscopic examination is nece.ssar.v to identity the corpus b.y an old 
central blood clot surrounded b.A’ a festooned hiA’er of conneetiA^e tis- 
sue Avith a straight layer of connective tissue on the peripher.v. Im- 
planted corpora lutea shoAV the greate.st degree of organization in the 
portion nearest to the ucavI.a' formed pedicle. The final fate of a free 
corpus luteum is most probablA' resorption, Avhich ma^' require a A'^er.v 
long time (as in a case of Luppoff’s). Sixteen cases of free corpora 
lutea have been reported in the literature (Lefas, Grnzdefl', LAA'off, 
LujApoff. Frankl. Stolper, i\Iatsuno, IMandelstamm). 

The feAv extraoA'arian corpora lutea examined as to theii’ nature 
and stage of doA'elopment proved to be menstrual cor])ora lutea in the 
second or third period of their cA'cle. Both pedunculated corpora 
lutea j)r(‘sented here Avere menstrual corjAora lutea in the stage of 
maturity. 

Two causes, usually referred to as giving rise to ecfo|)ic corpora 
lutea. are: stahUu Iraiivtafir rjrfrusion In* tlie surgeon during an ojAcra- 
lion or bimanual A’a'jinal examination of the adnexa and f/rnduaf re- 
pulsion b\' prfdrrcssivel.v growing massive ovariaAi cA’st.s. The super- 
ticial situation of the graafian follicle, flelayed cicatrization of the 
sli'jma, large .-ize of the corptis luteum. anrl increased A’ascularization 
of the ovarian stroma are mentioned as contributing' factors. 

Meelianieally in all these conditions there is increased int ra-OA’arian 
liressun' (for a sliorf time, as in traumatic extnisioji. or for a btnger 
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time, as in progressively growing cysts) expelling the corpus lutenm 
in direction of least resistance, toward the stigma which for a long 
time remains a weak spot on the surface of the ovary. ]\Iultiple fol- 
licular cysts and fibrosis of the ovary contribute to the superficial 
situation of the follicles and corpora lutea. 

No pathologic importance has ever been attributed to polypoid cor- 
pora lutea, as they are still intimately connected with the ovary and 
undergo organization in the usual manner, merging finally with the 
ovarian stroma. The pathologic significance of the extraovarian 
forms is a matter of dispute. 

The pedunculated corpora lutea were considered as a portal of 
entrance for ovarian infection (Schnell). The csea]m of a corpus 
luteum was considered as one of the causes of intraperitoneal hemor- 
rhages (Schnell, Sarrouy and Duboueher). Free corpora lutea were 
regarded as a possible source for development of extraovarian “lutein” 
cysts. The possibility of infection through everted corpora lutea and 
throiTgh the ovarian defect, left after the esca]H' of a cov])ns. is obvious. 
An intraperitoneal hemorrhage could be expected after the separation 
of the corpus luteum from the ovarian stroma, but in the cases where 
the escape occurred under the surgeons’ observation the loss of blood 
was very small. Large he^uorrhages from the corpus luteum are usu- 
ally connected with its rupture or with an ovarian pregnancy. The 
possibility of extraovarian (or, perhaps, also “ectopic”) cysts of ova- 
rian origin may be considered in cases similar to those reported by 
Lwoif and Stropeni, although separation of previously formed cysts 
from the ovary is more probable. 

In the present time the school of llalban is inclined to attribute to 
implanted and nouimplanted corpora lutea an endocrine role similar 
to that of “persistent corpora lutea” of the cattle, with an inhibiting 
influence on menstruation and ovulation. Stolper thinks that the re- 
moval of a free corpus luteum brought about the onset of menstruation 
in his patient. Matsuno attributes an amenorrhea of four months’ 
duration in his patient to the inhibiting function of an implanted 
corpus luteum. Their opinion is opposed by Mandelstamm who, in 
reviewing the literature, does not find any cases where the amenorrhea, 
if present, could not be explained in some other way besides an inhibit- 
ing influence of ectopic corpora lutea. In the first case reported here 
the onset of menstruation after the removal of a pedunculated corpus 
luteum cannot be attributed to the removal, because the menstruation 
occurred on the expected date. The ovulation has not been disturbed 
in Stolper ’s patient who had tAvo successive pregnancies, an intrauterine 
(resulting in an abortion) and a tubal, Avhich occurred without a 
menstrual period between the pregnancies, in spite of a free corpus 
luteum present in the peritoneal cavity; from Stolper ’s gross descrip- 
tion the corpus resembles a menstrual corpus luteum. 
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It is evident that the number of cases thoroughly studied both from 
the clinical and pathologic points of view is insufficient to draw any 
definite conclusions about the endocrine function of ectopic corpora 
lutea. It would be advisable to make a careful investigation of the 
preoperative and postoperative menstrual histories in all cases of 
ectopic corpora lutea. The nature of such corpora lutea should be 
recorded after gross and microscopic examination. The cases of 
amenorrhea, if any abdominal operation is performed, should be in- 
vestigated for presence of ectopic corpora lutea. The relation between 
the removal of the corpora lutea and the menstruation may be estab- 
lished by surgeons, who frequently resect intraovarian corpora. 

CONCLUSIONS 

Considering two eases of pedunculated corpora lutea and a few 
transitional forms in our surgical material within five months, and 
three ectopic coi-pora in one year in Lwotf ’s and in Luppoff ’s surgical 
practice, it seems that ectopic corpora lutea are not a veiy rare anomaly. 
No definite pathologic significance can be attributed to the ectopic 
corpora lutea at present. It is iiossible that the ectopic corpora lutea 
will be seen more often and more will be learned about their signifi- 
cance if the surgeons Avill be more familiar with the existence of this 
anomaly. The complete absence of information in the English litera- 
ture on the subject discussed here, even if it proves to be of minor 
pathologic importance, seems to justify a review of cases already re- 
ported and presentation of additional cases. 

SUMMARY 

3. Corpora lutea may become iiartially or totally separated from the 
ovary. 

2. Twenty-four cases of this anomaly have been published ])revious1y 
in the European literature; six additional cases arc ])re.sented, illns- 
tratiiig difi’erent degrees of “displacement.” 

3. The term “ectopic corpora lutea” is proposed for this anomaly. 

4. The inhibiting infiuenec of ectojiic corpora lutea on mensirnation 
and ovulation has not been definitely established and refjuires further 
clinical and pathologic observation. 
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LAPAROTRACHELOTOIMY -. AN ANALYTIC llEPORT OP FORTY 
CONSECUTIVE OPERATIONS AVITUOUT A DEATIP 

By Irvine F. Stein, jM.D., and i\I. 1j. Leventiiad, I\I.D. 

CiiTc.vGO, Tle. 

(From ihc Nortliwc.<iicrn. TJnivcr.dty Medical School and Michael Rce.ie Jla.^dial) 

L OW cervical cesarean section had gained considerable favor in 
European clinics in the decade just prior to the World War. In 
our eountiy this type of operation was iiractieally untried until after 
that epoch and is just beginning to be accepted, due to the favorable 
reports of Hirst, Polak and Beelc, DeLee and a few others. 

The series herein reported represents an analysis of forty consecu- 
tive low cervical operations over a period of five years performed by 
one of us (Stein). Twenty of these oiierations were i;)erformed on 
patients in the private practice of one obstetrician (S), an incidence 
of one in 22.6. This rather high incidence of section is justified, we 
believe, by the critical analysis of our indications, and by our results. 
There were no maternal deaths in this series, and all but one baby 
left the hospital alive. We believe that the low morbidity revealed 
in our analysis could have not been attained had other methods of 
delivery been employed, such as high forceps, version, pubiotomy and 
craniotomy. Furthermore, we feel certain that the same result would 
not have been possible with the classic cesarean section. Kustner, 
in a very superior monograph on cesarean section® discussed the indi- 
cations and advantages of each of the four tyjDes of operation and 
showed that the results of the leading German obstetricians utilizing 
the transperitoneal cervical section were most favorable. Although 
slow to adopt a new method, gradually one American obstetric surgeon 
after another is abandoning the classic cesarean for laparotraehelotomy. 

We were not at all favorably impressed by the first few operations 
of this type which we witnessed, but soon after employing the method 


♦Read at a meeting of the Chicago Gynecological Society, December 10, 1927. 
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Ave Avere completely com'erted to it, and in consequence liaA’^e not per- 
formed a single classic section since the beginning of this series. 
Since August, 1922, Are liaAm performed forty consecutiAm Ioav cerAOcal 
sections up to July, 1927. This represents tAventy private cases, eight 
service (AAmrd) cases and tAvelve patients referred or in consultation. 
A fetal roentgenogram Avas taken routinely before operation, AAuth but 
feAv exceptions, to insure the presence of a normally formed baby. 

Advantages . — The adA'^antages of laparotraehelotomy over the classic 
and extraperitoneal sections have been concisely stated bj^ DeLee^ Avho 
has studied a large series of operations in the Chicago Lying-In Hos- 
pital, representing the Avork of tAventy operators under his direction. 
This group consists entirelj’- of practicing obstetricians and obstetric 
.specialists, and not general surgeons. We belicA^e that this fact, coupled 
Anth the close suiierAusion by Dr. DeLee, accounts for the splendid 
results obtained in their series. We feel that this method is superior 
to other types of cesarean section considering the A'az’ious indications 
and the time of performance. The method recently described by 
Brodhead, Langroek and Ca.ssasa- AA’hile proA'ing safe from peritonitis 
Avas nevertheless attended by a 3 per cent maternal mortality from 
hemorrhage. 

One cannot erase from memory NcAvell’s startling report in 1917 of 
the horrible results obtained by general surgeons and practitioners in 
cesarean section.'’ What occurred in the Aucinity of Boston in cities 
of 25,000 to 40,000 inhabitants undoubtedly occurred, and still does 
occur today in many other cities all over this country. Neivell re- 
ported that in Ilospiiat A, investigation proved that all the mothers 
died after cesarean section: in Hospitat B, the mortality %vas 60 to 75 
per cent; that in Hospital C, section was always fatal when performed 
hy the local surgeon; and in Hospital D, the average mortality was 10 
to 20 per cent, and in eclampsia it ^vas 50 per cent.”^ Welz recently 
published the moilality from cesarean operations in the city of Detroit 
for 1926.'’ There Avere 154 sections Avith a 13 jier cent maternal and 
11 j)er cent fetal mortality. Compare tbese astounding facts Avith the 
results obtained by obstetric surgeons such as Hirst, I’olak, DeLee, 
Williams. Peterson and others and there is no further need for argu- 
ment as to who is best (jualitied to perform cesarean section. 

In Itn i Opitz izublished a remarkable series of 443 Ioav cervical sec- 
tifius for eoiitraeted pelvis Avith no deaths." This was not a consecu- 
Itve series. how(‘ver. as deaths occurred in sections for eclampsia, heart 
disease, eareinoma. and other complicatiojzs of jzregnancy. I'his was 
;i{ a ]ieriod wlum ICiistuer re|)orted 103 extraperitoneal operatiojis with 
2 ]>er l•eIll mortality, and Latzko. Bumm and Weibel j)ublished mor- 
talities of 4.21 ]>er eent. 2.^5 per cent, and 3 per cent, respectively, 
with the transperitoneal operation.*' 

•It, -!!■-. '.tir,- 
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Indicaiions . — Dystocia due to disproportion at the inlet is the out- 
standing indication for section in our series. Dystocia becomes mani- 
fest when engagement of the presenting part fails after an adequate 
test of labor. In tliirty-two of our cases, of which 75 per cent were 
primiiDarae, dystocia at the inlet Avas diagnosed after an average test 
of labor of 29.8 hours. (Table T.) This complication occurred in some 
patients Avitli normal pelvis and normal sized child where the iirescnta- 
tion, position, or attitude Avas responsible for the maladaptation, as avcII 
as in patients AA'ith contracted jicIaus, OA'ersize child, or uterine malfor- 
mation. In A'ieAV of these findings it becomes obvious that accurate 
peWimetry and cepbalometry cannot ahvays designate the clinical 
course of labor; deflexion and posterior position of the head frequenlly 
alter the expected course. What constitutes an adequate tost ot labor 
is a matter of dispute and mu-st be decided after a careful study of each 
indmdual case. That no arbitrary number of hours cau be consid- 
ered a sufficient test for any giA’^en group of cases is AA'ell illu.strated 
by the protracted discussion of this question by the members of the 
American Gynecological Society in consideration of Bailey's s]flendid 
paper" on this subject. 


TAKiiK I. Te.st of Labor 32 Casks 


nouRs 

Sliortcst test 

12 

Longest 

()() 

Average 

20.8 


Our remaining indications listed in Table II require no especial dis- 
cussion. We may add, hoAvever, that the preliminary use of the liydi-o- 
static bag serves as no contraindication to this type of cesarean sec- 
tion. The Voorhees bag Avas inserted in three of our jiatients from 
eight to thirty-three hours before section, in all of AAdiom the mem- 


T.aule II. Indications 



NO. cases 


PER CENT 

Test of Labor 

32 


80. 

Normal Pelvis 


7 


Contractctl Pelvis 


13 


Mammoth Child 


C 


Malformed Uterus 


1 


Abnormal Presentation 


3 


Postmaturity 


2 


Habitual Petal Death 

V> 


7.5 

Old Primiparity 

4 


10.0 

Organic Heart Disease 

O 


o.O 

Previous Cesarean 

1 


25.0 

Eclampsia 

1 






5.0 

Pre-Eclampsia 

1 



. Abruptio Placentae 

1 


2.5 


In some of the eases more th.in one of the above indications wore jn-osont. 
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Table III. State of Membranes 


CASES PER CENT IIOUBS 


Intact 

29 72.5 


Euptured 

11 27.5 


Shortest time 


4 

Longest time 


72 

Average time ruptured 

before operation 

17.7 


branes bad previously ruptured, resulting in no serious increase in 
morbidity in the puerperiuin. (Table V.) Even in patients where the 
membranes were long ruptured and in whom intrapartem temperature 
rise was noted, the sta}'’ in the hospital was not prolonged. Five of 
such cases appear in our series, and i}i two of these the amniotic fluid 



P'lp. 1. — Inflltrutlon of abdoininnl wall with local anesthesia. Median line Is first 
Inflltmted and then rifrht and loft Lateral nerve blocics are simultaneously made. Tlio 
entire procedure refiuii’es but five rnlniite.s. 

was purulent, B. coli being obtained in cultures. Tlie cord blood in 
these two cases also yielded B. coli, and the jilacentas upon micro- 
scopic examination showed evidence of marked placentitis. 

'frclinic. — The technic employed avjis essentially that described by 
DeLeo excejit that in the last thirteen cases the transverse nterine inci- 
.<1011 was used, as was recently described by IMunro Kerr” and first 
.suggested liy Kf-hrer in 1S81. 

I*rri/|ifr.'itivch' tiii^ e.v(er/i;i( and aOdouien an* ."ilunvfl and (firjroiif'iily 

clcaii-.'-d wifli erccii and water. The entire iieriiietiin is tlien coated with 1 Jier 

rr.erc'.irocjjriime Miltitioit. and e.afheteri/.af ion is done uifli .a No. JO .‘■oft riltda'r 
I'i.d'' r;vth>'!er. T'.\o of the 1 pe.r jeiit niereiiroeliroiiie ridutioii is instilled 

tore !*.e tdaddt r l,--f(rre the lailheii-r i-. miuived. fine ounce of the uterciirti<‘hronie 
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solution is then instilled into the vagina by means of a glass irrigating syringe, 
and the perineiun is covered with sterile towels. The abdomen is further prepared 
with GO per cent alcohol, ether, and a coating of h.alf strength tincture of iodin. 
The patient is placed in a moderate Trcndelenberg position, and the abdominal 
wall is infiltrated with per cent novocainc solution with two minims 1:1,000 
adrenalin solution to the ounce. As much as u to 6 ounces of this solution may 
be safely used. Beginning just below the umbilicus, the midlinc is first infiltrated 
intracutaneously by a continuous series of blebs, and then through these the fused 
sheaths of the recti muscles are infiltrated. In lines closely paralleling the external 
borders of both underlying recti muscles, two more series of intracutaneous blebs are 
made, five on each side, and deep injections through these as far as the approximate 
depth of the trausversalis muscles, for it is at this level that the nerves branch off 
which supply the abdominal wall. The plane of this infiltration reaches from just 
above the level of the umbilicus to the crest of the pubc, and blocks the tenth. 



Figr. 2. — Lower uterine seg'mont exposed wiHi tlie use of a single retractor. Local 
infiltration of visceral peritoneum is indicated, ns is also the site of the peritoneal 
incision. The abdominal incision is ju.st large enough to permit the delivery of the 
fetus. No laparotomy pads are inserted. 

eleventh, and twelfth intercostals, the ilio-hypogastric, and the ilio-inguinal nerves. 
Experience has taught us that the region just above the symphysis pubis is always 
most sensitive and requires more anesthesia. Tliis is readily accounted for by the 
rich cutaneous nerve supply, this small region being supplied by cutaneous branches 
of the twelfth intercostal (subcostal), ilio-hypogastric and ilio-iuguinal nerves. The 
infiltration requires about five minutes for completion, and at the end of this period 
it is possible to incise the skin and subcutaneous tissue painlessly. While the super- 
ficial bleeders are being ligated and laparotomy sponges are applied to the skin, the 
nerve block has more time to become efTective, The abdomen is opened by a median 
incision from the upper border of the symphysis pubis upwards for 10 to 12 cm. (4 
to .1 inches), the subcutaneous fat being dissected back from the fascia so as to make 
the latter more accessible for closure. The fascia and peritoneum are then incised, 
and the sides and inferior corner of the parietal iieritoneum are anchored to the 



234 


THE AMEKICAN JOURNAL OF OBSTETRICS AND GA'NECOLOGY 


subcutaneous fat by three temiiorary catgut sutures. If upon incising the fascia 
or peritoneum any area is pamful, additional local infiltration is made. The bladder 
is then held under the symphysis, using one of DeLee’s “corner retractors,” thus 
exposing the lower uterine segment. About 5 to 8 c.c. of the local anesthetic 
is then injected under the visceral peritoneum covering the lower uterine segment 
(Fig. 2) and is diffused with the finger. The peritoneum now stands out from 
the uterine muscle, and is incised transversely midway between the bladder reflec- 
tion .and the retraction ring, and is loosened by blunt dissection upwards and 
downwards. The corner retractor is then slipped under the lower peritone.al flap, 
holding up the bladder and exin.'sing the denuded lower uterine se<>ment. A longi- 
tudinal incision .about ?> to 4 inches in length is made with a sc.alpel through the 



I'In. a. — Triin.-'Vi'r.'-c (ncl.^ion in lower iit*-rlne semnent. A .«inf;i«‘ forcfa)-'' blodi; Is 
jil.iee.l .-interior to the fetal head wlileh nct.s n.s an Inclined plane foi- delivery of tin. 
head M In-n pr.-j'sure i.s made over tlie uterine fundu.s. 

luiiM-nlattire and as '-non as tlio uterine cavity is ojiened, continiioiiH suction of the 
lif|nor atid blood is maintained by means of an aspinifing api);iratus. 'J'hc felai 
bead i*. then delivered with forceps. The “ h:imnioch ’ ’ forceps of Dcljce is ino.st 
ii-^eful in this ojieration. It is .-ipplied after the face is liroughl anterior by in- 
scftiii” a f.nucr in the b.-iby’s mouth, ami faeilitate.s the delivery by direct uptvard 
!r;i. ti-'!!. Imoiediately .-ifter delivery of tlie In-ad. flie edge.s of tin- uterine ineisioii 
ar.- grasped with .'■•■veral rim; foreeps and are lifted np, .“o as to jirevent ainniotie 
spi’S titel also to erp!.-.' the edg< s for closnre. The plaeenta is n“aally allowed to 
s’eirtaaeoiNly. bar i? is manually reiiiored v.hea the .separation i.s delayed, 
M.*: i! !- f|e!!ier<.| tbroaofj the in.-isioii ainl i« in-pe.-ted before the elostire 

..f •’ . S;'. r.!,. After .••■bi.-ry of the r!,!!-!. the patieof is given a hypoderniie 
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of niorpliine sulpli.-ito gr. l/() aiul scopolamine gr. I/150. Tu neurotic or appre- 
hensive patients this inedicatiou may be' given during the preoperative prepara lio7i 
of the patient. One ampoule of pituilrin is given intramnseul.-irly just as tlie cliild 
is delivered, but ergot is only administered if bleeding is exeessive. Tlic uterine 
muscle is closed by two rows of Ko. 2 plain catgut continuous suture; the first 
suture closing the inner muscle layer being careful to coapt the ends of the incision 
.accurately and .also to .avoid the decidua; the second row takes the remaining 
muscle and includes the fascial layer which overlies the lower uterine segment. 
Sometimes a third row of interrupted sutures is required. Ilurcly was the intestine 
or omentum visible in this series during the operation even though no lapnrolomij 
pads were placed iaMde ihc peritoneal cmdip. The visccr.al peritoneum is closed by 
a seroscrous suture of No. 00 plain catgut making an almost invisible lino of 



Fig. 4. — Suture of the transverse uterine incision. Note the satisfactory exposure 
of the entire wound witli the use of only one corner retractor. Tlio vi.scoral peri- 
toneum is united by. a .seroserous fine continuous suture leaving an ahno.st invisible 
closure. 

closure. The pai-ietal peritoneum i.s loo.sened from the temporary attachments and 
united by a seroserous suture of plain catgut No, 1. I'lic fasci.a is united with 
No. 2 plain catgut, a continuous stitcli being employed interlocked every third, 
and for the skin a continuous black waxed-silk suture is used. A twisted silk- 
worm divain is placed subcutaneously in the lower angle of the incision. 

The same technic is used with the transverse uterine incision (as shown in those 
illustrations) except that the incision in the lower uterine segment is transA'orsely 
crescentic with the concavity upwards. This is begun centrally with a scalpel and 
completed to either side with the Ma 3 'o scissors, thus preserving the integrity of 
the amniotic sac and controlling the spill. This incision is planned to lie entirely in 
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tlie lower uterine segment, and should be adequate for delivery of the fetal head, so 
as to avoid cutting or tearing into the circular sinus at the junction of upper and 
lower uterine segments. This precaution -has resulted in an almost bloodless field, 
whereas if the circular sinus is severed, profuse hemorrhage occurs. In none of 
our cases was hemorrhage a real menace. The head may be deliverd through this 
incision with the aid of the hand, or more commonly with one blade of a Naegelc 
forceps placed anteriorly just over the symphysis and used as a vectis (I’Jg. 3). 
With slight fundal pressure, the fetal head rolls along the forceps as an inclined 
plane, and is born. This incision was used in our last 13 cases, and has advantage 
over the longitudinal incision in that there is less bleeding, the head is delivered 
more readily, and the incision is more accessible for suture (Fig. 4). We have 
never observed extension of this incision by tearing into the broad ligament or up- 
ward into the vascular upper segment. Large fetal heads were readily delivered 
through relativelj’ smally transverse incisions. We modified the technic further by 
individualizing the use of uterine packing rather than making it a routine. In un- 
questionably clean cases with intact membranes and where hemorrhage was not a 
factor, no intrauterine gauze packing was used (1C eases). In the potentially in- 
fected cases (eight), three of which ran intrapartum temperatures, wc employed 
s])onges soaked in strength Dakin’s solution placed in and about the uterine and 
abdominal incisions as described by BelI,io and in addition, in two of these wc soaked 
the retained gauze pack with the same solution. In cases where the uterine pack was 
used the metal shuttle described by DcLee proved very useful both in introducing 
the end of the gauze through the cervi.x without contaminating the uterine cavity, 
and also in locating the gauze in the vagina for removal. The packing was in 
some cases removed at the end of the operation, in some at the end of six hours, 
or in twelve to twenty-four hours where the cervix w.as but little dilated. The oitcra- 
tion usually requires about one hour from the beginning of the induction of the 
anesthesia whether loc.'il or general, until the final dressing is applied. The shortest 
time in this scries w:is forty-five minutes (local) and the longest 105 minutes 
(local and ethylene-oxygen) the Jivcragc being G-I minutes for the 40 cases. The 
dressings arc not disturbed until the fifth day, when the silkworm drain is removed 
and the wound is inspected. Tension .•nid silk sutures are removed on the eighth 
day :ifter which tlie wound is supported by a special adlicsive laparotomy corset, 
and the j)aticnt is jillowed out of bed. 

Aiieslhe.sia . — In 70 jier cent of our jialiciils local aue.stlic.sia was eiu- 
])loye(l. (Table IV.) In seven of these, it was nece.s.sary to administer 
ethylene-oxygen analgesia in ttddilion to the local, chielly to .satisfy 
the patient’s request for gas. In these eases 25 per cent ethylene with 
oxygen was administered while the uterine and abdominal wounds 
were being sutured. )\Iany of the patients admitted afterward that 
they really suffered no pain but that the idea of local anestlie.sia made 


T.vni.K IV. A:cKKTnr..^i.\ 


TVI'K 

.VrM»Kl! t'\SKS 

Vl'M rK 

llthfr 


1 5.0 

KGo r, N,0-f) 

•* 

7. .5 

Etie r, Kthyb'rir-, O, 

1 

7.5 

f.I.hylcfii-, O, 

«• 

.5.0 

«'Ab,!i>-i 

21 

52.5 

Ighv!,-!,,-. O, 

t 

17.5 


V 

70.0 


4*1 
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them nervous and uncomfortable. In the early part of the series gen- 
eral anesthesia was used until Ave felt that our technic was smooth. 
We now feel very strongly that local anesthesia is preferable. We 
fully agree with DcLee that it requires greater gentleness in technic, 
thus favoring primary Avound healing. We do not agree Avith the lat- 
ter authority, hoAvcA'^cr, in his criticism of the use of ethylene. He 
claims that ethylene changes the con.stitution of the blood so as to pro- 
duce free hemorrhage. This statement, Ave believe, fails of proof. In 
fact that Straus and Eubin liaA'c shoAvn*' in their obserA*atious upon 25 
patients that the coagulation and hlceding times were decreased both 
during and immediate!}* after complete surgical ethylene-oxygon anes- 
thesia. It does, according to Stander,'’ increase the toxicity of the 
blood, and therefore stands in the same class Avith other general anes- 
thetics in relation to the toxemias of pregnancy. 

Local anesthesia is just as applicable Avhere time is a factor as is 
genei’al anesthesia. In fact Ave obsexwed that the operations AA'liich 
required the shortest time for performance Avere those done under 
local anesthesia upon patients Avho Avere calm and cooperative. We 
found that there Avas less straining and, consequently, less delay Avhen 
the patient Avas aAvake and Avas Avilling to help. We rarely needed 
to use a sponge inside the peritoneal cavity or in the uterus in the pa- 
tients under local anesthesia, the suction apparatus satisfactorily re- 
moAdng blood and liquor, but Avhen retching or vomiting occurred 
during the induction of a general anesthetic, laparotomy pads Avere 
often requii’ed, as Avell as considerable sponging. The minimum trauma 
to the tissues obviously makes for greater comfort to the jiatient dur- 
ing convalescence and conduces to more perfect Avound healing. 

Convalescence . — Convalescence from Ioav cervical cesarean is most 
satisfactory. Freedom from the usual surgical postoperathm discom- 
forts is strikingly noticeable to all who share in the aftercare of these 
patients. Shock, sepsis, hemorrhage, and peritonitis, the cardinal dan- 
gers of classical section, are conspicuous by their absence from the 
morbidity list. Patients are usually Avell enough to eat a light meal a 
fcAv hours after section under local anesthesia, and rarely have any 
complaints throughout the convalescence. 

The complications encountered in our patients Avere more or less of 
a minor nature (Table V). The sapremia, pyelitis, and ileus here 


Table Y. Morbidity, Comparing Local and General Anesthetic 


TOTAL, 

COMPLICATION 40 CASES 

1. Nausea ~ 17 or 42.5% 

2. Ileus 4 or 10 % 

3. Abdominal Wound Infection 2 or 5 % 

4. Pulmonary Complications 2 or 5 % 

5. Pyelitis (Mild) 3 or 7.5% 

G. Sapremia (Mild in all cases) 7 or 17.5% 

7. Breast Infection 2 or 5 % 


LOCAL, 

21 CASES 
3 or U.3% 
2 or 0.5% 
2 or 9.4% 

1 or 4.5% 
0 or 0 % 
G or 28.5% 

2 or 9.4% 


GENERAL, 

19 CA.SES 
i4 or 73.G% 

2 or 10.5% 

0 or 0 % 

1 or 5.2% 

3 or 26 % 
1 or 5.6% 
0 or 0 % 
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listed were not severe. There were no bladder injuries, and only the 
usual number of catheterizations required after pelvic delivery were 
needed. 

It was observed in a number of uncomplicated afebrile patients that 
in the early puerperium the lochia were notably scant. This fact dis- 
turbed us somewhat at first, but later gave us no concern as involu- 
tion proceeded normally in these cases. 

Patients are usually permitted the back rest on the third day and 
allowed to sit in a chair on the ninth day, the skin sutures having been 
removed on the day previous. The patient is discharged from the hos- 
pital as a rule on the twelfth to fourteeth day. (Table VI.) 


Table VI. Convalescence, 40 Cases 
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FIVE YEAES’ EXPERIENCE WITH LOW CERVICAL 
CESAREAN SECTION^ 

By W. C. Danforth, B.S., jM.H., P.A.C.S., and R. M. Grier, B.S., M.D. 

Evanston, Illinois 

(From the Evanston Eospital, Evanston, Illinois) 

I N 1922 ive began in the gynecologic-obstetric service of the Evans- 
ton Hospital to make use of the low cervical cesarean section. We 
were moved to try the operation because of the favorable reports by 
DeLee and Beck in this country and by the results from many German 
clinics appearing in the literature, as well as those from Pi’eneh and 
English sources. Our experience with cesarean section prior to that 
time had caused us to conclude that, while the classic operation was 
very satisfactory in the elective case or for the woman who was still 
in the earlj-- hours of labor, convalescence in eases operated upon after 
labor had been in progress any length of time was so stormy that one 
hesitated to use the operation after a test of labor. Reports from 
many sources agree that the danger of classic section increases with 
the length of labor. This interferes with its usefulness as a jiroeedure 
which may be used after a test of labor. The unjustifiably high death 
rate from cesarean section in this country is due, at least in part, to 
the use of the operation after many hours of labor. Sections done 
after attempts at vaginal delivery have been made, with consequent 
infection of the genital tract, have caused many deaths, with a conse- 
quent increase in the percentage of mortality. This was very clearly 
shown by the report of Eardley Holland who carefully studied the 
results of about 4000 sections in the British Isles. It is generally 
agreed that classic section is essentially an elective operation, or one 
for the early hours of labor, and that its use after many hours of labor 
is open to question. 

If one accepts this conclusion, and it has been our position for 
many years, then one must either operate before labor, or, should en- 
gagement fail to occur after an adequate test of labor, one must ter- 
minate the labor from below by whatever means may be possible. 
This means an inevitable increase in infant mortality. It means also 
that the mothers are subjected to forms of interference which carry a 


♦Read at a meeting of the Chicago Gynecological Society, December 10, 1027. 
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mortality at least equal to. that wliicli our experience has shown us 
may be expected from the low cervical operation, as well as to inju- 
ries which are sometimes extensive, and the repair of which, owing to 
the poor condition of the mother, is often unsatisfactory. If one 
adopts one alternattye, unnecessary sections are done in the fear of 
dj^stocia. If the other is chosen, a certain percentage of difficult de- 
liveries is inevitable with the consequent fetal loss of life and mater- 
nal injuiy. 

In the border-line class of pelvic contraction, experience shows that 
80 per cent of women will deliver either spontaneously or with a sim- 
ple and easj^ forceps to help them after tedious labors. It is particu- 
larly in this class of cases, in Avhich one wishes to try a test of labor, 
that a safe method of abdominal deltyery for the minority in whom 
the test of labor fails, is of value. Our first operations Avere done 
under these circumstances. 

Our first cases impressed us by their easy, smooth convalescences. 
These Avomen aa’Iio had been opei'ated upon after many hours of labor 
had far less distention and A'omiting than Ave had been accustomed to 
see in our elective classic sections. While at first elective operations 
continued to be done by the classic method, this difference in the 
character of the rccoA’^ery from the tAvo operations caused us to use 
the older operation less and less. At present the classic operation is 
infrequently done, and usually in cases in AA’hich for some reason the 
loAV operation Avould not be entirely .simple. 

We have uoav done (he operation 50 times. Of these, 30 Avere done 
after a test of labor. It may properly be asked A\’hat avc consider to 
be a test of labor. It does not seem to us that a rule may be given 
Avhicb AA’ill, AA'itliout exception, fit all cases. A certain amount of 
judgment must be used in applying all surgical procedures. But of 
the rules Avhich liaA'c been giA'on, perhaps the best is that one may 
consider a test of labor to liaA'c been had if the cervix is dilated, the 
membranes ruptured, and good pains have continued, after both the 
above conditions have been accomplished, at intervals of not over five 
minutes, for at least one hour. No rule may be adhered to Avithont 
exception. But a conscientious obstetrician Avil! at least satisfy him- 
•self that delivery is not likely to occur and Avill not operate after a 
fcAV pains. 

The eouvalescences of these Avoinen Avere far smoother than those of 
any similar number of classic cases Avhich avc have had. 

Tin* more faA'orable ])ostoperatiA'e course is due to tAVO factors. 
First, the incision in the inactive lower uterine, segment, Avliich does 
not contract actively its does* the uterine body. Second, the covering 
over the incision in the uterus by the vc.sical flap of peritoneum 
.'itid by t?i<- I4a<ldcr it'-elf, Avhich still further prcA'cnt.s the migration 
t‘f isjU'ctive jntEt<*ri;d from the interior of the uteru.s to tin* peritoneal 
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cavity. These factors have been cliscnssed by so many writers that 
we shall not enter into them. We believe the spill of the amniotic 
fluid is a factor of little importance in the production of postoperative 
morbidity. The important cause of distention in the classic operation 
is the migration of bacteria or bacteria laden material through the 
incision into the abdomen. All women have bacteria in the lower 
uterine segment within thirty-six liours after delivery. If abdominal 


Fiff. 1. 


AIORBIOITY AF7ER CLASSICAL SECTI0W5 



AVERAGE TEMfEAATORE CORVE EOR 10 DAYS 

atter rr Classical caesamams 


Fie. 2. 



AVERAGE TEMPEHATORE CURVE FOR lO DAYS 
SO LOW CERVICAL SECTIONS WITH A TE.ST 


LA&OR 


delivery is done many hours after the beginning of labor, particu- 
larly if the bag of waters is ruptured, bacteria may be there already. 
The strong contractions of the empty uterus, the “after-pains,” grind- 
ing the edges of the recently sutured wound upon each other, cause 
serum or blood containing bacteria to be forced through the wound 
into the peritoneum. The postoperative distention is due to a low 
grade peritonitis which usually clears up after a few days. In cases 
operated upon after long labors or after operative attempts from be- 
low, the infection is a more serious one. 
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The invasion of tlie peritoneum by bacteria from tlie uterine cavity 
is avoided by the low cervical operation. It is this factor wbicli gives 
this operation its greater freedom from postoperative discomfort and 
its greater degree of safety. 

The technic which we have used is essentially that which has been described by 
others. After entering the abdomen the general abdominal cavity is protected by 
a long pad placed under the edges of the incision in a horseshoe shape, with the 
opening below. The vesical peritoneum is opened just below its upper border, going 
far enough below this point to allow for an upper flap. The bladder is stripped 
downward with the Angers, and held under the symphysis with a retractor. A short 
incision with a scalpel is made at the upper part of the lower uterine segment. 
This is lengthened downward with scissors. A pair of simple straight Mayo scissors 
is convenient for this purpose. We have not found any advantage in knives, espe- 
cially devised for this step of the operation. After the incision in the lower uterine 
segment is made, we liave found it of advantage to use an electrically driven 
aspirator to keep the wound clear. The face of the child is rotated to the front 
by the liand, a finger being placed in the mouth to facilitate this. The head is 
then slowly delivered with forceps wliich are put on with the concavity towcard 
the symphysis. 

The special forceps of DcLce devised for use in this operation, or any short 
forceps, may be used. The placenta is removed manually. 

Should there be some freely bleeding vessels in the edge of the incision they 
may be caught at this time with "T” forceps which are very useful for control- 
ling bleeding at this stage. In some cases considerable bleeding is encountered. 
It is nearly always controlled without great difficulty. 

The incision is closed by two rows of running sutures, using number 2 chromic 
gut. We have found that this closes the wall of the lower uterine segment well 
and controls bleeding. 

For a considerable time we imbricated the peritoneum in all cases. At present 
we imbricate only in those in which we feel that additional protection against 
infection is needed. In most of our cases we merely unite the peritoneal edges. 

We have always in readiness instruments and gauze for packing the uterus, but 
up to the present time it has not been necessary to pack the uterus in any case. 

It has been objected by some of those wlio have not favored the 
newer procedure that in a woman who is not in laboi’, or who had not 
been in labor long enough for the cervix to be entirely unfolded, the 
upper end of the incision might extend into the uterine body. It is 
true that in such cases the inci.sion may extend above the upper limit 
of the lower uterine .segment. It has been .said by critics of the opera- 
tion that this takes away all the theoretical advantage of the opera- 
tion. It is not desired that extension into the uterine body .shall occur, 
and its occurrence may, as a rule, be limited to the cases in Avhich the 
cervix is slightly or wholly unfolded, and in these the invasion of 
the uterine body is rarely more than two centimeters. 'Whenever this 
oecurs, att<!ntion is given to careful clo.snre and the upper end of the 
wound is covered by imbricated peritoneum. Our experience has been 
tlint recovery in these eases is as smooth ns in other eases. Otir inter- 
est is inueh more eoneerjufd in the comfort and safety which experi- 
ene<> sliow.H our patients have than in merely theoretical considerations. 
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We have in 2 cases inadvertently passed the cervical rim and ex- 
tended the incision downward into the upper part of the anterior 
wall of the vagina. The vaginal wall was opened for two centimeters 
in one case and scarcely more than a centimeter in the other. Con- 
tact with the vaginal cavity by hands or instruments was carefully 
avoided except for necessary sutures in the anterior wall. The re- 
covery was uneventful in both cases. 

Our total number of low cervical sections is 50. Of these, 30 were 
operated upon after a test of labor. The length of labor has aver- 
aged 21.7 hours. Of the eases undergoing test of labor, 10 ruptured 
the bag of waters early in labor. In these 10 eases the average length 
of time between the rupture of the bag and delivery was 12.5 hours. 
The average range of temperature in this series is indicated by the 
curve shown in Fig. 2. 


Fig. 3. 
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AVERAOe temperature curve for 10 PAYS 
IR AtU <SO) LOW CERViCAI- SECTioMS 


30 Cases Having Test of Lahor 


Average hours in labor 21.7 hours 

Number 'with ruptured membranes 10.0 

Average number hours ruptured 12.5 hours 


If we take the entire number of women delivered in the hospital 
from the beginning of 1922 until November 1, 1927, the time at wdiich 
this report is written, the incidence of cesarean section is 1 in 41.2. 
This is a larger incidence than we would have if we were dealing with 
a series of cases the greater number of which were in a charity ward. 
Our private work consists each year of a considerable number of 
women who come because of trouble in a previous labor or who are 
sent by their physicians who fear abnormal labors. At one time dur- 
ing the past year the senior author had under observation at one time 
5 women who had had disastrous experiences in former labors. All of 
these had lost their babies. Three of them had pelves below the nor- 
mal in their measurements. Another had dense, extensive radiating 
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yaginal sears extending high up and diminishing the size of the vaginal 
vault. These 4 -were delivered by section ; the fifth woman was deliv- 
ered by the natural route. It is possible that some of these, with a 
long test of labor, might have delivered vaginally. We arc extremelj' 
careful in the case of a woman who has already lost a baby, to give 
her every possible chance of a living and uninjured child. Section is 
hot adopted routinely in these eases, as a considerable part of them 
do not need it. As our service contains a large proportion of private 
cases, we find it necessary to be very careful of our fetal death rate. 
High forceps deliveries are extremely rare. During the past two 
years only one was done. This was by a member of the courtes}’’ staff 
of the hospital. During the past four years no member of our own 
service has done it. A few patients are delivered by version. 


Table I 


HOSPITAL 

YEAUS 1 

IXCIDENCE 

PER CENT 

TOTAL CASES 

N. Y. Lying-In 

1922-3-4-5-0 

1 in 33 pins 

3.005 

31375 

Boston Lying-In 

1924-5-6 

1 in 28 (Includ- 





ing abdominal thera- 





pcutic abortions) 

3.57 

8540 

Sloan, N. Y. 

1922-3-4-5-6 

1 in 22.5 

4.50 

8208 

Chicago Lying-In 

1925-0 

1 in 34.4 

2.08 

8006 

Evanston Hospital 

1923-4-5-6-7 

1 in 41.0 

1.64 

3585 


There has been no maternal mortality and only one infant death. 
This occurred in the case of a woman with a pelvis much below noi’- 
mal in its measurements who had been in labor forty-four hours before 
operation. She was brought to the hospital at the expiration of this 
time. No vaginal examination had been made by her attendant, and 
.she showed no evidence of infection. The fetal heart was audible but 
very rapid. To give the child a chance for life the abdominal route 
was chosen. The child was delivered alive but lived only an liour. 
Tlic woman made a good recovery. 

There had been no case in whicli the convalescence was sufficiently 
disturbed to cause serious anxiety. In one case during the past year 
a hematoma developed between the anterior surface of the lower uter- 
ine segment and the bladder. This absorbed spontaneously. 

We feel that the low cervical operation is a valuable addition to 
obstetric technic. The fact that it can be used after a labor of con- 
.siderable length is of itself sufficient to recommend it. It is true that 
it is a little more complicated than the older operation, but there is 
nothing about it which would trouble any surgeon wlio is accustomed 
to abtiominnl work. It should be used in preference to the cla.ssie 
<!perntion in nil women who are in labor. This .sliould e.specially be so 
if the labor has lasted any length of time. 

Our results have shown that it may with .safely be used after an 
rub-qnate of l.abor. 
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The difference in the average convalescence between the low opera- 
tion and the classic one, the difference all being in favor of the newer 
operation, causes us to believe that it is a better operation for routine 
use than the classic section. This opinion is based upon the first hand 
observation of an ample number of both methods, and it is upon such 
experience alone that definite statements may be made. 

708 Church Strket. 

(For discussion, see inujc 3Uo.) 


THE EFFECT OF BILE SALT>S UPON THE AUTOMATIC CON- 
TRACTIONS OF THE UTERUS AND UPON THE ACTION OP 
PITUITARY EXTRACT DURING PREGNANCY : A POS- 
SIBLE EXPLANATION FOR THE CAUSE OP LABOR 

By J. Hofbauer, M.D., Baltimore, Md. 

(With the assistance of R. C. Cumming and M. C. Rug.sley) 

(From ilic Bepartment of Oystetrics, Joints Uoplcins University) 

F or centuries the medical profession has constantly endeavored in 
various ways to unravel the mystery of the causation of labor, and 
a vast literature has accumulated upon the subject. Without detract- 
ing from the brilliance of some of the conceptions which have been 
advanced, the general impression prevails that most of the theories 
bearing on the problem are unsatisfactory and that none of them are 
of universal application. 

In this study, I wish to, direct attention to two recent paiiers which 
are worth3>' of comment because of their bearing on clinical facts. 
Dixon and Marshall pointed out that the coneentration of the oxytocic 
substances present in the dogs’ cerebrospinal fluid may be increased 
by the intravenous injection of ovarian extracts prepared from ovaries 
removed just before parturition while injections of similarly prepared 
extracts of corpus luteum or of othei* tissues failed to induce secretion 
of the posterior lobe of the pituitary gland. Their experiments led 
them to conclude that the corpus luteum exerts a dominating effect 
upon the ovarian function and that pituitary secretion is held in 
abeyance by the presence of corpus luteum. Consequently, the latter 
organ must play a prominent part in maintaining pregnancy. They 
consider that a definite but hitherto unexplained change in the ovarian 
secretion, associated with sudden' degenerative processes within the 
corpus luteum at term, is the factor I’esponsible for inducing pituitary’' 
secretion, which, in turn, renders the uterus hj^persensitive and highly 
responsive to other forms of stimulation. In other words, according to 
their trend of reasoning, labor begins as the result of an “ovarian- 
pituitai’y endocrine mechanism.” 
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Ever since its enunciation, this attractive hypothesis has aroused 
a great deal of interest. Nevertheless, a number of valid objections 
have of late been advanced against it. Bhrst, it has been shown that 
the degeneration of the corpus luteum is a gradual process and does 
not occur suddenly. Moreover, much doubt has been cast upon the 
specificity of the alleged stimulation of the pituitary gland by ovarian 
extracts by the experiments of Blau and Hancher, who adduced evi- 
dence to show that extracts of the liver or the spleen may have a simi- 
lar effect. The chief objection, however, lies in the clinical fact that 
oophorectomy, from the end of the second month of gestation to its 
termination, does not necessarily interfere with the normal progress of 
pregnancy, and as many such observations have been reported, it is 
now generally accepted that the corpus luteum may be safely removed 
after the very first part of pregnanejL On the other hand, the experi- 
ence of recent years indicates that the significance of the corpus luteum 
during this period, although still debated, is still open for determination. 

Knaus, in an attempt to approach the problem of the causation of 
labor from another angle, studied the functional alterations of the 
uterine muscle in rabbits during the various stages of pregnancy. He 
showed that in the first half irregularity of the spontaneous contrac- 
tions both as to intensity and interval predominates while during the 
second half the waves assume a rlij^thmic and regular character. More- 
over, with the advance of pregnancy, the automatic contractions occur 
in closer sequence and, in addition to a fui’thcr increase in frequency 
and strength of the intermittent contractions, there can be seen a 
definite increase in the tone of the uterine muscle and the intrauterine 
pressure. Consequently, some slight additional stimulus, more particu- 
larly the administration of a comparatively .small amount of pituitaiy 
extract dui’ing this period, may set labor in progress; whereas it would 
be without effect at an earlier period. In other words, according to 
Knaus ’s conception, the uterine muscle becomes gradually prepared 
for the procc.ss of parturition by a constant systematic training, and 
he considers that the striking changes in the functional activity 
of tlio uterus during pregnancy are due to an influence exerted by the 
pituitary gland. Knaus bases liis claim for the predominant role of 
the hypophysi.s as the principal factor concerned in tlie ]»roduction of 
the functional alterations of the uterine muscle during the second ludf 
of pregnancy upon the well-recognized sensitizing action of pituitary 
extract on the iiterus. The immediate onset of labor thus constitutes 
the final stej) in the course of a serie.s of typical developments which 
arc governed and controlled by hypophyseal action. 

In view of the es'^cnfial complexity of the problem under di.sctission, 
the greater;? prc-icnt need seems to be the eonsidr-ration of two of its 
fundatnen'rd aspects: the tolerance of the pregnant ufiTus toward tin* 
|.r/‘ntic* of conception oti one hand, and tlu* immediate causation of 
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labor on the other. For the remarkable toleranee of the uterus to the 
presence of the embryo and to its increasing distention during pregnancy, 
no suitable explanation has as yet been advanced. Clinical experiments 
clearly show that we have been in error in accepting the belief that it is 
inseparably correlated with the activity of the corpus luteum. hlore- 
over, the hypothesis advanced by Ancel and Bonin that “the myo- 
metrial gland” should be regarded as the responsible factor is based 
on mere speculation. Real advance in the scientific development of 
the subject can be achieved only by the actual demonstration in the 
blood of pregnant women of some chemical or hormonic principle, 
which is concerned with the inhibition of excessive uterine contraction. 

In the search for such a principle, my interest was aroused by recent 
advances in our knowledge of the biologic effects of the bile salts. The 
pioneer work in this respect is credited to Asher, who showed that 
under the influence of even small amounts of bile salts, the action 
of certain drugs with characteristic effects upon the autonomic nervous 
system Avould become strikingly changed, and very often completely 
reversed. For example, the vagus-paralyzing or depressing action of 
atropin on the heart could thus be converted into a stimulation; while 
a reversal of the stimulating effect of acetyl-cholin has likewise been 
demonstrated. An acceptable basis for the interpretation of such 
phenomena is afforded by the recognized ability of the bile salts to 
lower the surface tension (Asher, Rosenthal, Adler, Neubauer). An- 
other interesting feature of the biologic effects of bile salts is their 
property of gre'atly diminishing the excitability of the parasympa- 
thetic system. The elaboration of sodium glycocholate and taurocho- 
late is at present recognized as an intermediary stage in cholesterin 
metabolism, and these salts are designated by Asher as “true liver 
hormones. ' ’ 

As far as the biology of human pregnancy is concerned, reference is 
necessary to the recent work of Siisstrunk, and also of Kleesattel, who 
independently adduced evidence to show that beginning ivith the end 
of the second month of pregnancy there occurs a gradual but steady 
increase in the bile-acid content of the blood, which finally reaches a 
level three times higher than in the nonpregnant woman. The method 
employed for the determination of bile acids was originated by Wie- 
land, and later somewhat modified by Frey. The occurrence of lower- 
ing of surface tension in the blood of pregnant women has been 
actuaUy demonstrated by Lederer. In addition, an altered response 
of the pregnant uterus to adrenalin has been established by the ex- 
perimental work of Dale, Cushny, Kehrer, and the stimulating effect 
of atropin on the small intestines in pregnant carnivora has been 
demonstrated by Hirz, Hofbauer, and others. 

Taking all these considerations into account, we performed a series 
of experiments in the hope of obtaining some light on the interpreta- 
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uterine contractions in a guinea pig in tlie second half of pregnancy 
(2 weeks before term). It should be noted that the abolition of the 
contractions was associated with a distinct and continuous decline of 
the uterine tone. Eight drops of the diluted pituitary preparation 
produced an immediate sharp rise of the tone with subsequent regular 
rhythmic uterine contractions, occurring at intervals of five minutes. 
The addition of 8 more drops effected a further rise in tone and a 
closer sequence of uterine contractions, the intervals now being re- 
duced to three minutes. A further increase in tone and frequency of 
contractions, with intervals reduced to one or two minutes followed 
the addition of 16 more drops diluted pituitary. Accordingly, it is 
seen that more sodium glyeocholate was required to suppress the spon- 
taneous contractions, while a smaller amount of pituitary extract 
sufficed to restore them than in the nonpregnant animal. 



FJg. 3. 


Tracing 3 (Fig. 3), obtained from a guinea pig’s uterus near term, 
illustrates fa’s! (bat 3 e.c. of our .sodium glycocliolate solution were re- 
quired to suppress completely the spontaneous uterine contractions, 
while a eoneomitant decrease in uterine tone is also noticeable. In 
the second place, it sliows that 8 drops of diluted pituitaiy extract not 
only re.stored the contractions, but gave rise to a type much more 
violent than before, and of a higher tone. Furthermore, it is seen tliai 
thf addition of a further eiglit drops Jed to an increase in tonicity, 
aiid rt-dueed tlic int4*rvals between the contractions from five to three 
minute-;. In other words, this tracing seems to .<;how that the efTect 
of tlic sodium glyeocholate is diminishcfl wliile that of the pituitary 
cstr.'ii.'t i-- sncio'a.sed as pnfgnnney progre.s.ses toward term. 



HOPBAUER : EFFECT OP BILE SxVLTS OX COXTRACTIONS OP ETEBUS 


Several additional experiments conducted along similar lines con- 
vinced us that the saturation with bile salts likewise alters the response 
of the guinea pig ’s uterus to histamine, in that a % c.c. of 1 -.1000 solu- 
tion failed to exhibit any visible influence, and the ordinary histamine 
eifect did not occur until a dose twice as great as usual was added. 

DISCUSSIOX 

The reactions observed tend to show that the depressing effect of 
bile salts both upon the tone and the contraction of the uterine muscle 
may be an important factor in oft’ering an adequate explanation for 
the remarkable tolerance of the pregnant uterus to the product of con- 
ception and its failure to expel it as it would anj’^ other foreign body. 
It would aceordinglj’’ appear that the action of salts of the bile acids 
upon uterine activit 3 ’^ is comparable to the effect of narcotics. 

The fact that the bile acids are present in the blood during preg- 
nanc.y in a considerably higher concentration than in the normal 
woman, is an apt illustration of the alteration of the liver function 
during gestation. The problem of the anatomic and functional changes 
of the liver during pregnancj'’ has occupied the attention of the obste- 
tricians ever since the author, in his monograph on the “Toxicoses 
of Pregnancj’’, ” emphasized the presence of venous passive conges- 
tion, depletion of gl^’^eogen associated with increase of fat substances 
in the central portion of the lobules, and stagnation of bile as 
characteristic features of the “liver in pregnancy.” We shall not give 
here the entire list of competent investigators ivho in the intervening 
years have greatlj'' extended this field of research. Suffice it to saj'’ 
that the recent studies of Schmidt have fully' corroborated the micro- 
scopic characteristics mentioned above. The other phase of the sub- 
ject, the instability of liver function or a lowering of its reserves, is 
supported bj^ a wealth of evidence contained in the publication of 
Hofbauer, Linzenmeier, Nurnberger, Umber, Eufinger, and others, 
while our Imowledge of hepatic phy'siology during normal and abnor- 
mal pregnancy is steadily increasing. The woi’k of recent years with 
pituitrin and histamine indicates to what an extent liver function is 
under hormonic control. 

Since recent clinical investigations indicate that an increased amount 
of bile acids may appear in the blood as a sequel of impaired liver func- 
tion, new color is lent to the conception of the altered conditions of the 
liver in pregnant women on one hand, and to the cause of the rise of 
the titer of bile acids on the other. There is 'documentary evidence to 
show that an increased pituitary secretion produces both depletion of 
glycogen and fatty infiltration in the center of the liver lobules (R. 
Coope and B. H. Chamberlain). Moreover, a similar relationship ob- 
tains regarding the action of split products of proteins on the liver 
cells (Hofbauer). If we recall the fact that varying amounts of fetal 
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ectoderm are constantly cast off from the periphery of the chorionic 
villi and break down in the maternal blood, it is likewise conceivable 
that this factor maj' also be brought to bear on the aspect under dis- 
cussion. 

The interaction of bile salts and pituitary extract in our experiments 
involves a mechanism of considerable interest. The records obtained 
run parallel to clinical facts. The most characteristic feature consists 
in the failure of small amounts of pituitary extract to elicit contrac- 
tions of the uterine muscle after its saturation with bile acids, Avhereas 
previous control doses liad proved effective. The type of contractions 
observed in the virgin guinea pig’s uterus following the repeated ad- 
ministration of increasing amounts of pituitary solution closely re- 
sembles that recorded in Knaus’s investigations during the second half 
of pregnancy. The inhibitoiy effect of bile salts on the spontaneous 
uterine contractions is also manifested in the curves obtained from 
pregnant animals, although the nearer term is approached, the higher 
becomes the concentration of bile salts required to produce this de- 
pressing effect. On the other hand, a lesser amount of pituitary solu- 
tion is required to overcome the inhibition, so that late in pregnancy 
a dose which previously had a minimal effect now has a powerful one, 
and gives rise to a type of contraction suggestive of that occurring at 
the time of labor. 

On the basis of our observations it seems clear that the pregnant 
uterus responds more vigorously to the stimulating piunciple of pitu- 
itary extract and it is equally clear that the action of the latter is 
conditioned by the functional state of the uterine muscle. In other 
words, the presence of bile salts in the muscular tissue so alters its 
response 1o pituitary solution, that, instead of a tetanic state, as Avould 
be the ordinary response of the pregnant organ to this principle, 
rhythmic intermittent contractions ensue, Avhich have no tendency to 
expel its contents. In these observations Ave have a further illustra- 
tion of the fact, Avhich has been repeatedly stated in recent years by 
pharmacologists, that the A'ai-ious hormones condition each other’s 
action. 

It is not only in consequence of the clinical experience A\-ith the in- 
dmdion of labor at term by the administration of pituitary extract 
that it has been .suggested that this principle continues to operate dur- 
ing the onset and tlie further course of labor. Several investigators 
claim to liave ascertained that an increased hyiJophyscal secretion of 
an oxytocic sidistance Occurs during pregn.ancy, and more iiarticu- 
lariy dtiring labor, as measured by its concentration in ci.sternai liquor. 
I-'urtln-rmore, in a few exj)erim<mts conducted bj' us it appeared that 
the additiftn of 2 c.c. of svriun obtained from parturient women to the 
i-,c. laieke’s solution in Avhieli {he guinea pig’s uterus Avns siis- 
P’eiulcd, prodviced ti characteristic jiituitrin effect. Finally, if one 
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considers the results recorded in our tracings, as well as the actual 
facts during labor, one can hardly escape the inference that such a 
controlling influence of the pituitary gland may he established. 

In regard to the extent to which the data given above may be ap- 
plied to the problem of the ultimate production of labor, it seems 
logical to assume that the activity of the x>ituitary may be in jiart 
responsible for it. At present, however, nothing of a positive char- 
acter can be ofliercd in explanation of its sudden onset, and additional 
data are essential before any final conclusion can be drawn. The work 
of Trendelenburg, however, wliich showed that electrical stimulation 
of the cervical sjunpathetic nerve increases pituitaiy secretion, linked 
Avith Cannon’s statement that abdominal pain and also strong emotions 
or splanchnic stimulation tend to provoke adrenal action, may throw 
some light on the parallelism existing between the normal occurrences 
during labor and the eftleets of repeated doses of pituitary on the 
pregnant uterus, as established in this study. 

CONCLUSIONS 

With the fact established that there occurs a steady increase of bile 
salts in the blood of pregnant Avomen, a study has been undertaken to 
determine their effect on the automatic contractions of the uteri of 
the virgin and pregnant guinea pigs. 

The addition of bile salts suppresses the spontaneous uterine eon- 
tractions, the effect being accomplished by the specific sui-face tension 
loAvering poAver of the bile salts. 

The relaxation of uterine tone could not be neutralized by the ad- 
dition of small doses of pituitar3>- extract AAdiich arc othcrAvise effeetWe. 

Large amounts of pituitary extract produced strong uterine contrac- 
tions, equal in character to the contractions occurring during labor. 

Note: Our recent observations concerning the effect of l)iglily diluted bile salt.s 
on the automatic contractions of tl^e ureter show an increase in the intervals and 
a decrease in tone. The bearing of these facts on both the atony and tlio sluggish 
action of the ureter of the pregnant woman, and the counteracting effect of adrenalin 
are discussed in another paper (Journal of Urology, xx, No. 2). For furtlicr infoi-ma- 
tion concerning the conditions of the ureter during pregnancy, the reader is referred 
to Hofbauer's Monograph on Pyelitis in the March number of the Johns Ilovlcins 
Hospital Bulletin, 1928. 
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SOME POINTS IN VETERINAEY PRACTICE OF INTEREST TO 

THE GYNECOLOGIST* 

By G. L. Moench, M.D., New York, N. Y. 

O N SEPTEMBER 12, 1927, I had the privilege of attending at 
Philadelphia the meeting of “The Society for the Study of Dis- 
eases of the Genital Organs of Domestic Animals.” The program was 
excellent, thoroughly scientific, and represented almost throughout 
original Avork. 

Perhaps my most outstanding impression, however, is of the excel- 
lent records and case histories possessed by the veterinarians. Our 
own records, CA'en our best, Avould certainly not receive more than a 
Class “B” rating Avere the American College of Surgeons to apply 
veterinary standards. While it is of course true that veterinary 
records are more easily obtainable than ours, this alone still does not 
seem to me to be an entirely adequate explanation. I hope it Avill not 
sound too cynical if I express the belief that one of the reasons for 
the better records in A'eteriuary medicine is to be found in the fact 
that in breeding animals the question of money plays such an impor- 
tant part, AA'hercas the improvement of the human race, not being 
directly coupled AA*ith financial emoluments, is a less stimulating and 
exhilarating pastime. 

Due to their fine case records and to the number of accurately con- 
trolled and controllable cases, veteidnarians are able to demonstrate 
facts AA'hich are not only often disregarded, but at times cA^en unknoAA'n 
in human medicine. 

Dr. W. L. Williams, for instance, in liis A’cry fine paper on “The 
Significance of the Duration of Pregnancy in the j\Iare and Coaa'” — 
a pn]H-r which, by the A\'ay, I Avould recommend to every obstetrician 
and gynecologist for detailed .study — brought out A’cry many intcrest- 
intr points which I wish to touch upon briefly. Taking tAvo of the 
host .studied domestic uniparous animals, the coav and the lior.se, lie 
finds the aA-crage duration of jircgnancy in these two species to be 
around 2^5 and .224 days rcspcctiA’cly Avith a tendency in tlic coav 
toward premature labor, and in the mare to go past term. Statistics 
for the row show that the more services per achicA'cd calf are required, 
that is, tlio lov.'cr the fertility or rate of conception the shorter on the 
nverane the duration of pregnancy Avill be and naturally the higher 
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the rate of abortion. Conversely, the lower the rate of conception in 
the mare the longer generally the period of gestation. This may seem 
paradoxical but as Williams restates it; “The higher the rate of 
conception the more nearly the average duration of pregnancy will 
approach the ideal of 334: days for the mare and 285 days for the 
cow.” That is, the average dni-ation of pregnancy is a direct indi- 
cator of the fertility of the particular animals and, if the cows re- 
main the same and healthy, the fertility of the hull is directly indi- 
cated by the length of the gestational period in the cows served by 
him. The most fertile bulls will have calves born around 285 days and 
the less fertile ones after 280 to 270 daj’-s or even less. In stallions, on 
the other hand, the lower fertility will be evidenced by the increased 
length of gestation in the mare over and above the ideal period of 
334 days. 

I have already pointed out in a previous paper read in this Society 
that habitual abortions and, of course, premature labors in some cases 
may perhaps be due to the male instead of the female. Veterinarians 
again, however, have gone much deeper into this subject than we. In 
human medicine we are apt to consider the prematurely born infant 
as particularly prone to ills of all kinds, but once the child has sur- 
vived this early period the fact of its premature birth is considered 
insignificant and promptly forgotten. Here, however, is a very large 
field for improvement of our statistics and our knowledge of sterility. 
In breeding animals it has been shown that prematurely born calves 
are seldom good breeders later on, often even being sterile. May not 
then some of the human cases of primary sterility be explainable on 
the same basis? I have of late questioned sterile men and women as 
to whether or not they had been born prematurely, but found in most 
instances that the patients had no knowledge whatsoever of the sub- 
ject. 

Granted, however, that we consider premature birth as of some 
importance we certainly regard the overcarried child generally as 
particularly fortified to overcome life’s vicissitudes. We think of 
him nearly always as a large overweight baby, who has only the in- 
creased possibility of dystocia to face. It is true'DeLee^ reports a 
child carried three weeks over term who weighed only three and a 
half pounds, but such a case is regarded as a great exception. In con- 
tradistinction to the generally accepted opinion regarding overcarried 
children, the animal breeder regards overcarried offspring with no 
more favor than he does premature animals and finds that they also 
often turn out to be sterile. Furthermore, although carried past term, 
they are frequently underweight. It would not only lead too far here 
to discuss all the possible theoretical explanations of these various 
findings, but would be aside from my purpose at this time, which is 
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solely to call attention to these .eoinnionlj^ accepted and recognized 
opinions of the veterinarians and to bring out a discussion of the sub- 
ject in this Society. 

Before I leave the subject of sterility and fertility, however, I want 
to mention the interesting data presented by Conklin, of Quebec, 
regarding the fertility of the domestic cock. Conklin was especially 
concerned with the influence of the sexual health of the rooster on the 
fertility and hatehability of the eggs. He found that weakening the 
sexual health of the rooster by excessive sexual use or otherwise, 
resulted in a slight increase of the early death rate of the embryos 
in the eggs and in a tremendousl}’- increased late death rate. At the 
same time Conklin found, in principle at least, the same morphologic 
sperm changes which Williams and Savage have found in bulls and I 
have seen in the human male. 

The last point I wi.sh to touch upon before closing is the question of 
the bacterial content of the female genital tract above the external 
cervical os. In human modiei)ie the bacteriologic sterility of the nor- 
mal cervical canal, uterine cavity, and fallopian tubes has come to be 
accepted without question. It is true that Winter- found bacteria 11 
times in 40 tubes from 31 iiatients, but since usually only one or two 
colonies grew in the cultures, this bacterial growth was considered 
the result of contamination. Winter, however, found bacteria of vari- 
ous typos frequently around the region of the internal os in extirpated 
uteri and so considered the uterus sterile only above this region. At 
the same time he found that the pathogenic bacteria present, staph- 
ylococci and streptococci, etc., were of decreased virulence. Bumm" 
found bacteria in 15 cases of so-called endometritis (usuallj- glandular 
hyperplasia of the endometrium) but considered the bacteria as con- 
comitant to the disease and not its cause, Boige' found bacteria in 
some uteri but considered them the result of contamination. Other 


authors obtained similar re.sults and gave similar interpretations. 
Gottschalk and Immermann,^ however, found bactez’ia in 39 out of GO 
cases of endometritis corporis and also found that bacteria after post- 
])artum infections might remain a long time in the uterus in a quie.s- 
cent slate, llenge,''' in contradistinction to most of the authors men- 
tioned, found bacteria only six times in 73 corpus and 29 cervical 
trxaminat ions made on To uteri. Of the.se six cases three were carcino- 
mas (if the cervix associated with jiyometra, one a cervical carcinoma, 
and om- a degenerated fibromyoma. ^renge decided that the gmnital 
fr.’uU a very short distanee above the external os was sterile, a view 
'\bieh !< th*- generally accr-jzted oin* today. 
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tamiiiation. In veterinary medicine also tliere is no nniformity regard- 
ing this matter, but the general trend today is to considei’ bacteria as 
usually present in the cervix and uterus but in a less virulent form so 
that symptoms are caused only when some added factor enables the 
bacteria to grow. The fact that a bacterial content of the normal 
uterus is so contrary to human medicine is answered by the veterina- 
rian, and perhaps justly so, by pointing out that the facilities for 
doing such research work in animals are so immeasurably greater than 
in human medicine that their results are more liable to be correct than 
ours. Beller," for instance, in extremely careful bacteriologic studies, 
has shown bacteria not only in the uterus but inside of the intact fetal 
membranes, that is, in the allantois and amniotic fluids and even in 
the umbilical cord and placental vessels. Furthermore, the weight of 
evidence points to the fact that these bacteria do not come from the 
maternal blood stream but from the iircvioiisly infected endometrium. 
Belter’s findings corroborate the extensive work of Sohnle^ and his 
collaborators, HellendalP and Hofstadt,’“ and is in accordance with 
the work of Albrecht,^^ who out of 12 bovine uteri in advanced stages 
of gestation found only 3 free from bacteria. Beller comes to the con- 
clusion that bacteria of various types are regularly present in the 
healthy pregnant and nonpregnant uteri but cause no recognizable 
injury because either their virulence is lowered or the resistance of 
the tissues is sufficiently high to prevent illness. Trouble occurs only 
when the vitality of the female becomes lowered in which event abor- 
tion may take place if the animal is pregnant. Veterinarians feel that 
the bacterial infection of the uterus and resulting from it, that of the 
placenta, causes such an enormous fetal mortality that it exceeds by 
far the death rate of the offspring for any extrauterine period of 
equal length. Thus between placental disease and the health and life 
of the pregnant female and of her intrauterine young there is an 
intimate, interrelation. At certain epochs, like the period of gestation 
and estrum, there is a change in the efficacy of the reaction of the 
maternal organism to bacterial insult which needs to be overcome. If 
the necessary increased resistance fails to develop, the result is pre- 
mature expulsion of the fetus; retained placenta, or even sterility. 
These statements are conclusions drawn from careful research work 
by competent observers in veterinary medicine and cannot be ignored 
by gynecologists. It seems to me that the whole field, of the bacterial 
invasion of the uterus, both pregnant and nonpregnant, as well as 
during menstruation, is in need of a very careful revision and reexami- 
nation. The possibility of uterine infection causing abortion, as iu 
the ease of some of the domestic animals, must be especially carefully 
considered, for the more one studies the genital tract and its diseases 
iu animals, the more evident the marked similarity to gynecoloo-y 
becomes. “ 
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CAUSES AND PREVENTION OF STRICTURE AND 
OCCLUSION OF THE CERVIX UTERI*' 

By Albert Mathieu, M.D., F.A.C.S., and Goodrich C, Schauffler, 

M.D., Portland Oregon 

(From Department of Gynecology, University of Oregon Medical School) 

T he literature on cervical stricture has not been brought to date. 

There is practically nothing approaching a thorough consideration 
of the subject in the vuitings of the last two decades. In the light of 
recent radical changes in our conception of the nature of cervical path- 
ology and treatment, the older literature in many instances is no longer 
pertinent. "We believe that the subject merits careful and thorough 
consideration in order to crystallize our present Icnowledge of the path- 
ologj' following cervical inflammation and injur3^ On this structure 
we would like to establish a rationale for the therapy of cervical dis- 
ease, in the interest of prevention of cervical stricture which is prone 
to follow certain forms of therapy. We wish, by tracing the pernicious 
effects of older methods of treatment, to emphasize the uniformity 
Avith whicli sear ti.ssue occurs as the pathologic basis of tiie strietured 
and undilatable cervix; to minimize recourse to such diagnoses as 
“functional” or “spasmodic” contraction and to urge tlic adoption 
of revised methods of cervical tlicrapy. 

There has been no question in regard to the occurrence of complete 
occlusions of all or jiart of the cervical canal outside of pregnancy. 
The occurrence of complete occlusions during jiregnancy, however, has 
been denied by well qualified observers (Velpeau, Hantin, Baudeloque, 
Denman, Dewees). In the current edition of William’s Obstetrics wc 
find the statement that “Schroeder Avas probably right in .stating that 
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the so-called conglutinatio orificii exlemi is simply due to a very 
small and resistant opening.” In a later paragraph, referring to 
cicatricial contractions, however, AVilliams says, “In two of my pa- 
tients, cesarean section was necessary on account of complete atresia 
of the external os.” After a study of the literature, there can he no 
question as to the occurrence of complete occlusion during the course 
of pregnancy, yet we caution against the diagnosis short of absolute 
certainty and submit the follomng case of one of us (Mathieu) to 
show that even after the most careful and painstaldng search for a 
cervical canal, both from below and above (Porro section), one may 
be mistaken in supposing that there is a complete occlusion. 

The patient, Mrs. B., vas forty-three years old, a primipara, married eighteen 
years Avithout pregnancy, and had taken no precautions against pregnancy for many 
years. The only factor of importance in the past history was a right ovarectomy 
five years previously. The menstrual history was entirely normal. There was 
considerable nausea during the first three months of pregnancy. 

The abdominal findings were those of a normal si.x months’ pregnancy. Tlie 
pelvis was roomy and normal. The iierineum was high and firm. Prom bimanual 
examination at six months, it was thought that there were small fibroids, a large- 
cyst of the cervix, and no demonstrable cervical opening. Two weeks later, no 
opening could as yet be demonstrated, and the cyst of the cervix Imd enlarged 
considerably. A month later the cyst on the cervix had increased considerably in 
size, being as largo as a lemon and extending over its posterior surface was a vein 
with a diameter of about 2 mm. Neither witli the speculum and probe nor with 
the finger could the external os or any sign of a cervical opening be found. Be- 
cause of the size of the fetus, the presence of the cervical cyst with the large 
vein on its posterior surface and the apparent stenosis of the cervix, together with 
the fact that the patient was a primipara forty-three years of age, a cesarean 
section at term was decided upon. August 19 (about seven weeks later) the cervix 
(per rectum) was as before. The McDonald measurement was 36 cm. 

On September 29, two days before estimated term, an elective classic cesarean 
section was commenced, and completed as a Porro section because of placenta 
accreta which was later substantiated by pathologic examination. An effort 
W'as made to find an opening in the cervical canal but none was apparent. 
On the fourth day following operation there was slight scrosanguineous drainage 
from the vagina. By the eleventh day vaginal drainage was -well established and 
vaginal examination showed the cervical origin of the bloody discharge, definitely 
ruling out the existence of a complete occlusion. Mother and baby were discharged 
in good condition. Subsequent examination . revealed the gradual shrinking and 
virtual disappearance of the cyst of the cervix. 

We have reported the case here because, as far as we have been 
able to find in a study of the complete literature, it is one of four 
cases of apparent cervical occlusion where the fundus has been removed, 
leatdng the cup-shaped lower uterine segment, in wliich, during a care- 
ful search, no trace of an opening into the cervical canal could be 
found. In another ease recently done by DeLee (personal communica- 
tion) no opening could be found during pregnancy because of post- 
operative scarring, but at the Porro section an opening the size of a 
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small lead pencil was found. We have found reported nineteen cesarean 
sections for cervical atresia, but 'in the fifteen eases where the fundus 
was not removed no opportunity as favorable as tliis was presented to 
verify the occlusion from above. We have no report to the effect tliat 
careful search has been made followng classic or low cervical sec- 
tion, but the probabilities are that this has been done. 

In the Porro section recently reported by Wilson of Brooklyn, there was a 
definite cervical occlusion. The author -syrites to us that there followed no 
sanguineous discharge which could be considered of cervical origin, and that at. 
operation “no sign whatever of a canal was found, although not more than onc- 
half inch of cervix was left; however, a probe was not inserted from above be- 
cause of the need for haste due to the poor condition of the patient.” 

In answer to a question regarding another case, DeLee writes, “This was a 
woman, not syphilitic, who had had a previous puerperal septic process and as a 
result the whole vagina had scarred over, that is, what was left after the ulcera- 
tive process has been completed, and part of the vagina had sloughed away. She 
had also a rectovaginal fistula. There was hardly an opening to be found big 
enough to admit the point of a probe and at the time of operation, when I 
amputated the uterus, I could not find the opening that led into the vagina. I 
therefore made a low amputation of the uterus down to and almost into the scar 
in the vault of the vagina. There whs no discharge after the operation, it healed 
by primary union.” 

In one case pregnancy is reported to have occurred during an amenorrhea 
apparently duo to cervical occlusion. In this case, (Van deWarkcr) the patient 
was under observation “for many months by several physicians,” with the signs 
and symptoms of complete occlusion. The enlargement of pregnancy was taken for 
hematometra until the fetal movements became unmistakable. There was complete 
occlusion at term. The method of delivery is not specified. If this case is accurately 
reported, we are constrained to believe that impregnation can occur through a 
cervical canal too small in caliber to permit the escape of menstrual products. We 
simply submit this material as of interest and do not commit ourselves. Simpson 
in 1831, performed a postmortem examination on a patient who died as a result 
of cervical atresia. Dr. Simpson says, “On dividing the uterus, from the fundus 
downward it was found that the growing together of the sides of the os uteri, 
leaving no vestige of a passage, was the result of niischicf occurring in a former 
labor.” 

From tlic.so, and at Ica.st nine other observatioms, we are conviiunnl 
of the occurrence of complete cervical occlusions during pregnancy, but 
admit that error in diagnosis is easy, even under conditions poeiiliarly 
favorable to careful oxamiuatiou. 

Fecause of limited .space, we. are unable to include Iicrc a description 
of Ibe increa.sing literature of the latter ninotcenlb century on tiiis 
.subject. "We have appended a chronologic bibliogi’apliy and graphs of 
the incidence of eases due to tlio various etiologie factors. A glance at 
litis *lat!! (h'ig. 11 \vill slirtw liiat there hegtin ahotif 18fi0, with the 
work (tf Di'Paul and of O/.o, a eonsiderahle increast! in intert'sf iti 
Cervical slrietiire. (.'tmtrovcrsy is the great stimulant, anrl we fiiifl Ihiit 
with the developinciit of two schools (»f cervical ojtcnitiftus (trac.hchtr- 
rhapliy vcr-sts.s amputtUion) and the use of eau.stics, cervical therapy 
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became a storm center. It it certain that disease, and injury to the 
cervix from childbirth, must always have operated to cause cervical 
stricture. But the introduction of new and radical procedures for the 
cure of cervical pathology in general certainly increased interest and 
quite definitely increased the actual incidence of cases. In the words 
of Pinard, “The results of the treatment were too often worse than 
the original disease.” There arose the advocates and opponents of 
cervical operation, and the use of caustics and cautery gained its 
champions and accusers. Also, there was controversy between the 
ehairipions of the two methods. The result was that the cervix came 



Pig. 1, — Incidence of cervical stricture following the use of caustics ( ), 

operation ( ), and obstetrical trauma ( ). 

These curves are compiled from all the available case reports of stricture of the 
cervix, but include only those in which the stricture was the obvious result of one of 
the foregoing procedures. Doubtful cases and those duo to other factors have been 
eliminated. The striking feature is the rather constant curve for stricture resulting 
from obstetrical trauma as opposed to the sharp rise and fall of cases due to caustics 
and operation. 

This increased incidence corresponding to the periods of maximum popularitj^ of 
such methods is indicative of tho important rOlc of these mctiiods of attempted ther- 
apy in the causation of serious cervical pathology. The subsequent fall in the num- 
ber of cases due to caustics corresponds closely with the discontinuance of tho use of 
this type of therapy, while tho later and less radical drop in tho number of cases fol- 
lowing operation is effected by a less promiscuous use of cervical operations and by 
a clearer understanding of the contraindications. 


ill for its hey-day in the public eye, and has not before or since aeliieved 
such prominence in medical literature (1883-1904). 

It is discouraging to have to admit that alter a careful survey of all 
the available material, we feel sure that for a considerable period the 
majority of eases of true cervical stricture was due to methods meant 
to cure cervical disease. During this time, the congenital cases, and 
those due to obstetric injury or disease, decreased notably in their 
percentage of the total number of cases. 

A better understanding of the anatomy and pathology of the cervix, 
together with the advent of the Sturmdorf tracheloplasty and the use 
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of linear cautery, has caused a complete revision of ideas in regard to 
treatment. Topical applications, tampons, and the like have no place. 
The use of caustics has been practically eliminated. The place of 
diathermy is not yet established. For the treatment of erosions, tears 
vdth ectropion, and the milder forms of endocervicitis, we have an ef- 
ficient method in linear cautery (which we believe superior to radium). 
For the more serious distortions and infections which Avill not yield 
to cautery, there is the Sturmdorf tracheloplasty. Our confidence in 
the use of this armamentarium is so great that we would tend to assign 
failures to faulty technic. 


CONCLUSIONS 

The literatui’e on stricture and stenosis of the cervix uteri needs re- 
vision. From observation of cases and a study of the literature, certain 
points of interest have been developed in the following order: 

1. The existence of complete occlusion (or obliteration) of the cervical 
canal during pregnancy is clearly established. Such a process, how- 
ever, could become complete only after impregnation had occurred. The 
clinical differentiation between complete occlusion and advanced stenosis 
may be difficult or practicall}’' impossible. 

2. A study of the reported cases shows cleai’ly that methods meant 
to correct cervical pathology (i.e., operation, caustics, cautery) are 
responsible for a notable increase in the total number of cases of 
true cendcal stenosis, as well as for a definite relative increase in the 
number of cases follovdng this type of therapy as compared to the 
number due to disease or obstetric injurjL 

3. A detailed consideration of the use of caustics and certain types 
of themocautery gives authority to the modem conception that there 
is little or no place for this generally pernicious type of therapy in our 
modern armamentarium. However, from our ovti experience and the 
somewhat scant literature available, we feel that the accepted use of 
so-called "linear cautery" is well justified. 

4. A painstaking analysis I'cveals that most authorities fear dystocia 
in pregnancies following both classic amputation and trachelorrhaphy, 
regardless of the skill used in operation. Stricture following their use 
is due to scarring from faulty coaptation of tissues, or to j)osloperative 
infection. With the advent of the linear cautery, the indications for 
operation on the cervix have been reduced to a minimum. Any opera- 
tion which docs not minimize the danger of infection by the removal 
of infected portions of endocervix is both inadequate and dangerous. 
There is favorable accord in regard to the use of the Sturmdorf trachelo- 
plasty, 

r». The obstetric significance of this and additional material will be 
considered in a subsequent paper under the heading of "TJje Higid and 
Stenosed Cervix in the Fii’st Stage of Labor.” 



SENSITIZATION OP GUINEA PIGS PER VAGINAM 
By David I. Macht, A.B., M.D., Phar.D., LL.B., Baltimore, Maryland 

(From the Fharmacological Fescarch Lahoratory, Hynson, Wcstcott and Dunning) 

Iniroduciory . — SewalP in a paper ptiblislied in Science, October 8, 
1925, entitled “T/ic Eole of Epithelium in ExperimcnUl Immuniza- 
tion” called attention to certain extremely interesting’ and suggestive 
findings in connection ’vvitli some studies on anapbjdaxis and immuni- 
zation. He found that tlie well-known pbenomena of anaphylaxis 
and anaphylactic shock after an injection of a foreign protein which 
is followed by a second injection of the same protein after an interval 
of rest, can be produced by applying proteins to the mucous mem- 
branes of the nose. After a series of daily injections or insufflation 
of small quantities of horse serum into the nostrils of the guinea pig, 
he could produce anaphylactic shock if the animals were allowed a 
period of rest and then were given an injection of the same serum. 
These experiments demonstrate conclusively the absorption of foreign 
■ protein by the nasal mucous membranes and are of great interest 
in connection with study of hay fever and bronchial asthma in men. 

In view of the above discoveries of Prof. Sewall it occurred to me 
that it might be of interest to inquire as to whether absorption of pro- 
tein would occur in a similar way through the vaginal epithelium. 
This was especially desirable in view of the fact that foreign protein 
normally comes in contact with this mucous membrane after cohabi- 
tation. 

Method . — ^Experiments were conducted on guinea pigs, which are the 
animals best adapted for such studies, and because normal horse serum 
offered a complex of antigens most convenient for use. 

The procedure employed was as follows: Healthy female guinea pigs, both 
virgin, and nonpregnant parous ones W’ere selected and given daily injections or 
instillations of horse serum into the vagina. The instillations were conducted for 
periods varying from seven to fourteen days and the quantities of serum introduced 
ranged from 0.2 to 0.5 c.c. The instillations were made with an ordinary eye 
dropper without any injury to the mucous membranes. After the series of prepara- 
tory or preliminary injections or insufflations were carried out the animals were 
given a period of rest from nine to twelve days and then were ready for final 
study. The final test consisted in injecting the animals 's^dtli horse serum vary- 
ing in quantity from 0.5 to 1 c.c. and noting whether any anaphylactic shock 
or other signs of allergy were manifested. The injections were made in some 
animals subcutaneously, in others intraperitoneally, and in still others directly 
into the heart in W'hich case the animal was first put under a light ether anesthesia. 

Results . — ^Tbe results obtained were very clear cut and striking. 
Table I gives a summary of the findings in case of ten such guinea pigs 

263 
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Table I 


NO. OF 
EXPERIMENT 

PRELIMINARY 

TREATMENT 

FINAL TEST 

RESULT 

Guinea Pig 
I 

Vaginal instillation 
daily for 8 days 
of horse serum 0.5 

c.c. 

Injected intrap erito- 
neally after 9 days ’ 
rest 1 c.c. of horse 
serum. 

• Sneezing, rubbing of nose, 

' bronchial breathing, relax- 
ation of sphincter, twitch- 
ing and dyspnea, partial 
paralysis in 15 minutes. 

Guinea Pig 
II 

Vaginal instillation 
daily for 8 days 
of horse serum 0.5 

c.c. 

Injected intraperito- 
neally after 11 days ’ 
rest 1 c.c. of horse 
serum. 

Sneezing, scratching of nose, 
twitching of muscles, 
bronchial breathing, fldp- 
ping of ears, paresis of 
hind legs, coiwulsions and 
death in -20 minutes. 

Guinea Pig 
III 

Vaginal instillation 
daily for 8 days 
of horse serum 0.5 

c.c. 

Injected intraperito- 
neally after 11 days ’ 
rest 1 c.c. of horse 
scrum. 

Sneezing, scratching of nose, 
tAvitcliing of muscles, 
bronchial breathing, flop- 
ping of cars, paresis of 
hind legs, coninilsions and 
death in 25 minutes. 

Guinea Pig 
IV 

Vaginal instillation 
daily for 8 days 
of horse scrum 0 5 

c.c. 

Injected 0.75 c.c. of 
liorsc serum sub- 
cutaneously after 

rest of 11 days. 

Twitching of abdomen and 
jaiv muscles, blinking of 
eyes and flopping of ears, 
sneezing, rubbing of nose, 
bronchial breathing, slight 
depression, gradual sub- 
sidence of symptom after 
half hour. 

Guinea Pig 
V 

Vaginal instillation 
daily for 8 days 
of horse scrum 0.5 
c.c. 

Injected intraporito- 
neally after 11 days ’ 
rest 1 c.c. of horse 
serum. 

Scratching and twitching of 
nose, tivitching of cars, 
bronchial breathing, 
paresis. 

Guinea Pig 
VI 

Vaginal instillation 
daily for 8 days 
of hor.se scrum 0.5 
c.c. 

Injected slowly into 
heart under ether 1 
c.c. horse serum aft- 
er rest of 11 days. 

Convulsions and death in 
three minutes. 

Guinea Pig 
VII 

Vaginal instill.ation 
daily for S days 
of liorso serum 0.5 

c.c. 

Injected after 11 
d.iys’ rest in peri- 
toneum 1 c.c. of 
horse scrum. 

Protrusion of eyes, scrate.h- 
ing of nose, bronchial 
breathing, flopping of 
ears, depression, convul- 
.sions in .TO minutes, re- 
covery. 

Guinea Pig 

viir 

Vaginal instillation 
dailv for 14 daj's 
of 0.5 c.c. of horse 
sorum. 

Injected intraperito- 
ne.ally after rest of 
10 days 1 c.c. of 
serum. 

Convulsions and death in a 
minutes. 


wliich Avere previously sensitized. Ten otlier protocols in the same 
(aide give the results in control cxpei’iments. It Avill he noted that 
when normal control guinea pigs Avcrc given an injection of even as 
much as 1 c.c. of horse serum either .subcutaneously or into the heart, 
tin effeef wJiatever Avas produced and there Avere no signs of ana- 
phylacticr shoelc. Several controls Avere ])ur])Osely made in order to 
produce the classic picture of anaphylactic shock. In these controls 
the nniiealH Avere giAvn injections by needle of serum, and subsequently 
rsfter a period of rest reeeiA'cd another dose of the antigen. It Avill 
noifd that the picture obtained in ease of the animals sensitized 
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Table I — Cont’d 


NO. OF 
EXPERIMENT 

PRELIMINARY 

TREATMENT 

PINAL TEST 

RESULT 

Guinea Pig 
IX 

i'^aginal instillation 
daily for 14 days 
of 0.5 c.c. of horse 
serum. 

Injected subcutane- 
ously’ 1 e.e. of horse 
serum after 10 
days’ rest. 

Bronchial breathing, rub- 
bing of nose, depression, 
paresis of hind legs. 

Guinea Pig 
X 

Vaginal instillation 
daily for 14 days 
of 0.5 c.c. of horse 
serum. 

Injected subcutane- 
ously' 1 c.c. of horse 
serum after 10 
days’ rest. 

Bronchial breathing, rub- 
bing of nose, depression, 
paresis of hind legs. 

Guinea Pig 
XI 

Normal control, no 
previous sensitiza- 
tion. 

Injected subcutane- 
ously- 1 c.c. of horse 
scrum. 

No effect. 

Guinea Pig 
XII 

Normal control, no 
previous sensitiza- 
tion. 

Injected intraperito- 
ncally 1 c.c. of 
horse serum. 

No effect. 

Guinea Pig 
XIII 

Normal control, no 
previous sensitiza- 
tion. 

Injected subcutane- 
ously 2 c.c. of horse 
serum. 

No effect. 

Guinea Pig 
XIV 

Normal control, no 
previous sensitiza- 
tion. 

Injected iutraperito- 
neally- 1.5 c.c. of 
horse scrum. 

No effect. 

Guinea Pig 
XV 

Normal control, no 
previous sensitiza- 
tion. 

Injected in heart 0.5 
C.C. of horse scrum. 

Slight depression, rapid re- 
covery, no anaphylaxis. 

Guinea Pig 
XVI 

Normal control, no 
previous sensitiza- 
tion. 

Injected in heart 1 
C.C. of horse serum. 

Slight depression, rapid re- 
covery, no anaphylaxis. 

Guinea Pig 
XVII 

Sensitized hy inject- 
ing daily 0.5 c.c. 
subcutaneously for 
7 days. 

Injected subcutane- 
ously after rest of 
10 days 1 c.c. of 
horse serum. 

Sneezing, scratching of nose, 
paresis of hind legs, bron- 
chial breathing, twitching 
of muscles. 

Guinea Pig 
XVIII 

Sensitized by inject- 
ing daily 0.5 
c.c. subcutaneously 
after 7 days. 

Injected intraperito- 
neally after 10 day-s ’ 
rest 1 c.c. of horse 
serum. 

Sneezing, scratching of nose, 
paresis of hind legs, bron- 
chial breathing, twitching 
of muscles. 

Guinea Pig 
XIX 

Injected slowly 1 
c.c. horse serum 
into heart. 

Injected 1 c.c. in 
heart after rest of 
10 day-s. 

Convulsions and death in 5 
minutes. 

Guinea Pig 
XX 

Injected slowly 1 
c.c. horse serum 
into heart. 

Injected subcutane- 
ously- after 10 days’ 
rest 1 c.c. of horse 
sernm. 

Bronchial breathing, depres- 
sion, sneezing and rubbing 
of nose, paresis. 


per vaginam was exactly tlie same as tlie classic picture of anaphylaxis 
obtained by direct injection of horse serum into the tissues with a 
needle. 

The progressive symptoms obtained in most of the animals were as 
follows. AVhen the guinea pigs sensitized per vaginam were injected 
with the antigen, one of the earliest signs noted was a peculiar tivitch- 
ing of the muscles of the abdomen and of the posterior portions of the 
body. Sneezing and rubbing of the nose occurred in almost every 
experiment. In some eases the rubbing or scratching of the nose was 
very violent. The animals had a tense and watchful appearance, the 
eyes in many cases showing a definite protrusion. One of the most 
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eharaeteristic signs of anaphylaxis noted in these experiments was 
the peculiar respiration. The respiration became deeper and jerky, 
in other words, there was dyspnea. On listening to the breath sounds 
with a stethoscope definite wheezing and bronchial breathing were 
heard. Such was not the case in normal control animals. These first 
signs of shock or anaphylaxis were followed by spasmodic movements 
throughout the body. There was a noticeable twitching of the jaw 
muscles, the animals were depressed and were lying down on the side 
and a definite weakness and even paralysis of the hind legs was noted 
in severe cases. These signs and symptoms in some of the animals were 
followed by generalized convulsions and finally death. A peculiar 
earlj’’ symptom noted in some of the animals was a twitching or twirl- 
ing or flopping of the ears. The gi*avity or severity of the symptoms 
varied. It was greater in the animal injected with the antigen directly 
into the heart, and it was not as severe when a smaller dose of the 
antigen was administered. The most remarkable feature of the whole 
injection was that in every one of the ten experiments made there 
were definite signs of anaphylactic shock; which proved conelusively 
that the introduction of the serum into the vagina was followed by 
more or less absorption of the foreign protein by the animal. 

DISCUSSION 

About ten years ago I published a study coneerning absorption of 
drugs and poisons through the vagina in which I showed that a large 
number of drugs, alkaloids, inorganic salts, organic esters, antiseptics, 
can be and are easily absorbed through tlie vaginal wall. Such experi- 
ments were conducted by physiologic and chemical methods.- A review 
of the clinical and toxicologic literature made in that connection re- 
vealed also that poisoning through the vagina in humans of a grave 
character is not at all rare. Recently Robinson reported and confinned 
some of those findings and also found some other drugs which are easily 
absorbed througli the vaginal mucous membranes.^ TJie I’csults of the 
present investigations indicate that not only can drugs and poisons in 
the accepted sense of the words be absorbed through the vagina but 
also various proteins and more particularly blood serum. Scwall in 
the work quoted above found that lie could not only produce allergic 
symptoms by nasal .sensitization of his guinea pigs but that by selecting 
the jiroper dose and the amount of antigen given as a\'c11 as spacing the 
period of rest, he could produce also a protective action in some of his 
animals. This, of course, is quite logical and in line with other e.xperi- 
ments in anaphylaxis and immunization work. In the present investi- 
gation the author did not carry out any extensive observations along 
this line, but a few experiments made by introducing very .small quan- 
tifies of serum for long' periods of time seemed to indicate that such a 
protective action was occasionally produced. The present investiga- 
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tion is of interest not only from the physiologic and pharmacologic 
point of view, hut also from the standpoint of social hygiene and 
eugenics. The ahoTe experiments seem to demonstrate that normal 
physiologic cohabitation is essential for the fertilization of the ovum 
but also is conducive to "merging” or "union” of the mates in a 
larger sense of the word, for the experiments made on guinea pigs 
using horse serum as an antigen have shown that such guinea pigs 
can be sensitized by the instillation of the serum into the vagina. 
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MESENTERIC LIPOIMATOSIS AND MEGACOLON, WITH 
]\IUSCULAR ATROPHY OP THE ABDOMINAL WALL^ 

Report of a Case 

By Walter T. Dannreuther M.D., P.A.C.S., New York 

M ES. E. j., aged forty-four, vas referred with a diagnosis of ovarian cyst, 
lipomatosis of the abdominal wall, and umbilical hernia. The patient entered 
the Post-Graduate Hospital on January 6, 1927, but in view of the fact that I 
could not verify the diagnosis of ovarian cyst, and a careful preoperative study 
of the patient seemed desirable, operation was deferred until January 11th. The 
essential points in the history and physical examination are as follows: 

The family and previous personal history are irrelevant, except that the patient 
survived an attack of lobar pneumonia three years ago. Menstruation was estab- 
lished at sixteen, and has always been characterized by long intermenstrual intervals, 
varying from four to twelve weeks. The floAV has been painless and of seven days 
duration from the time of onset. 'She married young, bore five children normally, 
had no miscarriages, and never complained of pelvic symptoms. Eor the past eight 
years there has been a gradual, persistent, symmetric, painless enlargement of the 
abdomen, which finally attained such great size that the weight of the pendulous 
overhang caused the patient to fall to the floor or street on several occasions. She 
was never comfortable in any position, and readily accepted the suggestion of 
operative interference. She did not suffer from constipation, backache, headache, 
dyspnea on exertion, edema, nervousness, palpitation, or any other symptom of 
consequence. 

On physical examination, the nutrition and muscular development of all parts 
of the body other than the abdomen seemed normal in every respect. There was 
no evidence of emaciation or edema. Weight 172 pounds; height 151.5 cm,; pulse 
80; blood pressure 134/78; urine findings normal; blood count showed 4,430,000 
red blood cells, 10,600 leucocytes, and a normal differential count; phenolsulphone- 
phthalein test demonstrated excellent renal function; chemical examination of the 
blood revealed normal urea nitrogen, sugar, chlorides, and carbon dioxide com- 
bining power; basal metabolism thirteen-plus. 


•Read before the New York Obstetrical Society, January 10, 1928. 
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The abdomen appeared excessively olrcse and overhung the pubes to a consider- 
able degree (Fig. 1), The entire surface was somewhat tense without much tJiinniug 
of the overlying skin. The umbilicus was flattened and rather prominent, suggesting 
the probable existence of a small umbilical hernia. On deep palpation a non- 
sensitive, indefinite mass could be palpated just below the timbilical region, which 
seemed rounded and mobile. It did not have the definite outline of an ovarian 
cj'st, however, and could be displaced but very little (this was probabi}' tlic 
omentum). The abdominal wall could not be picked up by the examining hand, 
and gave the impression of tremendous thickness. Iloentgen-ray examination of 
the gastrointestinal tract revealed nothing significant except what was interpreted 
as a general atony and dilatation of the colon. 



The cfiiilcmplatcd ojx'rativc ]»iOfc<3nrcs ccui.si.-tod '.f a wide liin’i'tomy of tin' 
abdoiiitnal v.al), repair of the mnbi!i(':il lumiia, and a thnrongli intraperiionr-al 
. sjdoi.-itiuii. Hi-nee, iny fir^t incision vas a gi-nerons!y wide traiisvcrue enl 
the entire width of the abdomen, v.hicli was intended to be the upj'er limit of the 
rt'-eitie'i {tf fat in t!i*.“ abdominal wall. Uefori' 1 realizeil if, the jo-aljud b;id 
trave.’-f ''<! the skii:, fa'-.da, and lieritonesun, deeply woumlei} the omontmn. 

v.lsiclv fi’,rt!:nat<'U- iaid iminedia'ely the- line <if i!U'i>>io!i, asid Tu’“k(>d the 

jjf.'g (“.■lb*!;. I'i.i? rnt.'re def.'slt^- of the abdojr.dj.'.'d wail was then refn to be 
no r.rre t'.an half ."in iee!; la and not tr-'O’e of inu’-elo JdeT?< (’'.-uld b" 

f.e.jf.'j fr.-'.n flank tti fi;:! ?;. Ti.e omeritmu i-at '-hort .*10(1 ror.-foisa .1 :it» 

; V. am-eirt f-.'t 1*., The jet r.'iperi!'.*!.'!;} oiphsriiw; ! and ili'‘prfe.iTi the 
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diagnosis of umbilical liernia. The entire colon was huge in size, and its walls 
were greatly hypertrophied, but no redundancy was apparent. The mesentery every- 
where contained large masses of fat and constituted the greater part of the bulk of 
the abdominal contents. After carefully repairing the wounds in the descending 
colon and omentum, the pelvic organs, stomach, gall bladder, liver, spleen, and 
kidneys, in turn were systematically palpated, without discovering any furtlier 
abnormality. The long transverse abdominal incision was closed in layers. The 
patient was confined to bed for eighteen days and discharged from the hospital four 
days later. During the postoperative period, a neurologist and an internist were 
invited to see the patient in consultation, but neither one offered any diagnostic or 
therapeutic suggestions. 

Since the operation last January, a further increase in the size of the abdomen 
has added to the patient’s distress, and I must confess to a sense of humiliation 
that I subjected her to an unnecessary operation and can contribute nothing to 
her comfort now. The preoperative diagnoses of lipomatosis of the abdominal 
wall and umbilical hernia were both wrong, and the correct pathologic diagnosis 
is mesenteric lipomatosis and mcgacolon, with muscular atrophy of the abdominal 
wall. It is logical to presume that the adiposal dystrophy is due to a pluriglandular 
endocrine disturbance, with probably a definite hypopituitarism as the chief factor. 
I admit, however, that I am at a loss to explain the biochemical factors which were 
responsible for this acquired anomaljq and am entirely in the dark concerning the 
remedial measures which might relieve this patient’s physical discomfort, 

580 Park Avenue. 

(For disciission, see page 386.) 


REPORT OP A CASE OP CONGENITAL SEXUAL ANOMALY 

DEVELOPMENT*- 

By Mary Pauline Jeffery, M.D., Vellore, South India 

(Professor of Anatomy, the Union Missionary Medical School for Women) 

YOUNG man, a. native of Southern India giving his age as eighteen but 
appearing not more than fourteen, complained of pain in the region of the left 
inguinal canal. The pain was not severe and had been present for several years. 
No other significant facts were elicited in the history. 

On general examination the boy appeared to be several years younger than his 
declared age. The distribution of body hair, the voice, and other secondary sexual 
characteristics were of the masculine type. The penis was normal and erection was 
declared to take place. Palpation of the scrotum showed what at first seemed like 
three well-formed testicles in the left side, with none in the right, Undescended 
testicles could not be palpated but there was an indefinite elongated mass in the 
left inguinal canal. The three objects in the left half of the scrotum were freely 
movable, but not tender, and were connected to each other and to the contents of 
the inguinal canal by cord-like structures. A cord on the right side was felt for a 
short distance below the pubes, but ended in a mass of tissue so small as to be 
scarcely palpable. Rectal examination did not show evidence of intrapelvic testicles 
or other anomalies. A preoperative diagnosis was not made. 

At operation an incision was made over the left inguinal canal as for hernia, 
and was prolonged downward to expose the scrotal contents. The three objects 
mentioned then appeared to be a complete set of female genitals, with very large 
ovaries and a small bicornate uterus supporting two small fallopian tubes about 
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tlie ItJigtli of testicles or ovaries (about 3.S cm.). The cervix was not evident as 
sucli, but the cord-like mass ruimiug up into the inguinal canal corresponded to 
the position of the cervix and vagina of the small inverted uterus upside down in 
the scrotal sac. Tlie surgeon, believing the glandular structures to be ovaries, re- 
inoved the entire mass. The patient was dismissed twelve days after operation, free 
from symptoms. The specimen was sent to the Cole Hospital Laboratory at Vellore 
for examination. 



Firr. 1. — I.'-'ft fif scrotum njuTU-a, s’lif>wfnn <loi'.siil .surfoco of ut^Tiis iiiul t'-st'-.". 

The utcriiH' I'lfvrrril with ijjrnihntnf* its usual jx’ritom'al 

.•ovcrii!,': ami this v.-.-is reflected in one pair of folds .suogcsl iiip bnaid Jig.aim'iits 
ami ar.oflKT |.:iir of folds molosing the little fallopian tubes whicli were about 
cm. hmg a!>d could b- j.rohcd .as- far .-ts the horns of fbe littb- bi.-oniiiic uterus 
haf not into the fmtdn-s. Th- membrane u.-m continuous from the surface of tb- 
fa’lopi;;!! tube- to ;!-■ r.t t:’rhriifii! to the humitiidin.'d .-isjo'ct of the niaudubir 
lying par.dbd to tl,.- !u!o-r,. T!;e biconmte uterus f.;.- found in contain only otic 
b-vr etcrim’ reojimnt. Running paralb-l v.jfh tin; corr! like Icrtdiiip 

up into the ir.guiimi c.-iu.-d, •.-..■re pair of duet.- « ont.-iining n vCdtisli r-erctum. 
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These could be probed for a distance of 10 cm. and when the overlying membrane 
was dissected away, they were found to run along the lateral asj^ects of the uterus 
but quite distinct from it. They terminated, under cover of the fold of memlnanc 
enclosing the fallopian tubes, in a linear attachment to the glandular structures 
and at this attachment the small v.asa deferentia of an epididymis could be seen. 

Microscopic sections of glandular structures, proved that thej' were not ovaries 



Fig. 2. — Ventral aspect of excised siicchncn. VD, vas deferens ; V, vagina, solid cord ; 
BU, bicornuate uterus; F2', fallopian tube; E, epididymis; F, fimbria; TT, testes. 

but testicles. The ovoid bodies were about 3.8 cm. long, round, instead of flattened 
and firm and yellowish. Fine blood vessels were distributed over their surfaces 
radiating from the region of attachment to the epididymis. 

This anomaly represents simultaneous development of uterus, tubes, vas, 
epididymis, and testes, with normal appearing external male genitals and with no 
testicle on the right side, the entire mass being in the left scrotal sac. 
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Postoperative Notes. — After the operation, performed on July 20, 1927, the con- 
valescence in the hospital was uneventful. On March 17, 1928, eight months after 
operation, the boy was called back from his village for a follow-up clinic, and 
found to be in excellent health, free from pain. Examination of the genitalia showed 
a normal penis, except for severe scabies; an empty scrotal sac with a well-healed 
postoperative scar on the left, and no hernia. The pubic hair w’as scanty, but no 
more so than before operation, and still of the male type of distribution. There 
was also no change in the hair distribution of the rest of the body. There were 
no observable postoperative changes in the breasts, habitus, or voice of the boy, 
and he seemed quite bright and active. 


A KBPOET OP TWO CASES OP PNEUMOCOCCIC PEEITONITIS 
POLLOWING NORMAL LABOR 

By J. R. McCord, M.D., Atlanta, Georgia 

(From the Department of Ohstetrics, Emory University School of Medicine) 

I N THE Journal of Ohstetrics and Gynecology of the British Empire, 
Vol. xxxiv, No. 4, Harold P. Seymonr reported “A Case of Pneu- 
mocoeeal Peritonitis Dm-ing the Puerperium, With Recovery.” He 
stated that he was able to find only one other case reported in tlie 
literature. His contribution leads me to report the following two 
cases. 

Case 1, — A negress, E. C., primipara, aged eighteen, was admitted to the ob- 
stetric ward at 7:10 p. At., April 25, 1925, in active labor. Her temperature, pulse, 
and respiration were normal; a Wassermann test was negative. Her prewous his- 
tory was negative. Labor was completed fifty-six minutes after admission to tlic 
hospital. During labor no vaginal examinations were made, and sl>c had only two 
rectal examinations. She was delivered of a seven pound, three ounce baby, no 
perineal tears resulting. A small amount of ether was given during the passage 
of the head over the perineum; this consumed from four to five minutes. The 
placenta was delivered by early expression four minutes after the birth of the 
baby, the patient having had an injection of one c.c. of pituitrin. She was re- 
turned to the ward with normal temperature, pulse, and respiration. 

On the third day postpartum, April 29, the patient complained of pain in her 
abdomen. Her temperature at this time was 303.2°, pulse 128, and respiration 30. 
This was the first elevation of temperature, pulse, and respiration slic had. At 
this time a blood count showed 19,000 leucocytes, S5 per cent polymorphonuclcars, 

12 per cent small Ijanphocj-tcs, and 3 per cent large lymphocytes. 

On May 1 her temperature, pulse, and respiration had all increased, and her 
tomperafurc, there.after, was very irregular. .Sfic had no naiisf-a or vomiting, no 
.•■'ore throat, no breast trouble, nor were there any bladder s^miptoms. There w.-is 
.“light tcnderne.'-'s over both kidnoy.s. Her abdomen was slightly distended, and 
there was some lendcrnc.^s and rigidity over the entire, abdomen but more marlsed 
below the umbilicus. There was no dullne.^s in the flanks; her uterus wa.s verj 
tender. Just before the fir.^t elevntion of temijerature she had a .“light chill. 
The finding? were very Kt!gge.“tivo of an early peritoniti.s. pn ?.fny 2, a blood 
culture wa.s t.-iken. 

Under novoe.air.e anesthesin the nbdomen was rjpened, and a large amount of 
gri-enir-h-yellow pus *va“ expelled. Kt-eerst adlirsiori.s were all over tie- ah-domea. 
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The omentum was well down in the abdomen and was adlierent to the intestines 
and uterus. A tube drain was placed behind the uterus and a Penrose drain in 
each iliac fossa. A smear was made of the pus obtained. Death occurred at 
9:45 P.M., May 3, 1925. 

The necropsy was confined to the abdomen. Upon opening the abdomen a 
moderate amount of greenish yellow fl.uid escaped. A tliick gelatinous fibro- 
purplent exudate covered the peritoneum and intestines. The omentum was well 
down in the pelvis, completely covering the uterus and intestines. The spleen 
was considerably enlarged, an acute splenitis. The uterus reached two centi- 
meters below the umbilicus; the surface was reddened and there were subserous 
hemorrhages. The endometrium was necrotic, and the cavity of the uterus was 
filled with a dark brown exudate. The cause of death was given as general 
peritonitis. 

The blood culture was positive for pneumococci. The smear taken at the time 
of operation and the spear taken at necropsy were both positive for pneumococci. 

Case 2. — A negress, R. J., primipara, aged eighteen, was admitted to the ob- 
stetric ward at 8 A. ii.. May 22, 1925. At this time she was in active labor; her 
temperature, pulse, and respiration were normal, and her "Wassermann reaction 
was negative. Her previous history was irrelevant. She was delivered of a liv- 
ing baby girl, weigliing five pounds, eight and one-half ounces, no perineal tears 
resulting. , Three rectal examinations were made during labor; she did not have 
a vaginal examination. No anesthetic was given. The placenta was delivered 
normally after the patient had an injection of one c.c. of pituitrin. She was 
returned to the ward with normal temperature, pulse, and respiration. 

On May 23, just twelve hours later, she complained of pain in the abdomen 
and of being cold. At this time her temperature was 103.2®, pulse 108, and 
respiration 26. A blood count showed 16,500 leucocytes, 95 per cent polymorpho- 
nuclears, 4 per cent small lymphocytes; and 1 per cent large lymphocytes. A 
blood culture was made. The patient was in a semistuporous condition; her abdo- 
men was slightly distended, with some tenderness over the entire abdomen but 
more marked over the lower quadrants. There was a slight dullness in the left 
flank and tympany elsewhere. A few moist rales were heard at the bases of the 
lungs. She died at 2:25 A.M., May 27, 1925. 

The cause of death as reported from the necropsy was general peritonitis. The 
anatomic diagnosis was: (1) endocervicitis, (2) endometritis, (3) salpingo-oopho- 
ritis bilateral, (4) general peritonitis, (5) petechial hemorrhaged in the lungs, (6) 
fibrinous pleuritis, right, (7) acute splenitis, (8) passive hyperemia and cloudy 
swelling of the liver and the kidneys. The blood culture was reported as pure 
pneumococci. 

At about this time ttvo or three other deaths, with the same general 
symptoms, but in which no positive blood cultures were obtained, oc- 
curred. On no case was a vaginal examination made. All labors were 
easy ones, with no perineal tears. 

131 Dorkest Ave., N. E. 



A CASE OP OVARIAN PREGNOiNCY OP PIYE MONTHS’ 

DEVELOPMENT 


By G. Van Amber Brown, ]\I.D., Detroit, Mich. 


A PRIMARY ovarian pregnancy is the result of fecundation of the 
ovum while still Avithin the graafian follicle. Examples of such a 
condition are sufficiently imeommon that all are worth3" of being 
placed on record. The conditions which must he fulfilled in the 
siieeimen in question is to he regarded as one of proA'ed primaiy ova- 
rian gestation. 


Ovariaa pregnancy ai5pear.s to liavc been first doseribed by Mereerus in 1GI4. An 
important monograph on tlie subject was written by DeSanetis Iilauricc in 1802, and 
was translated into several languages. Although cases were reported from time 
to time, there was no evidence to distinguish them from tubal pregnancies. 

Kower presented before a gynecologic society, a specimen of ovarian jircgnancy, 
a summarized pathologic report of which was later published by Dr. Catherine 
A’’an Tusscnbrock (Central-blatt fiir Gyniik., 1807). This is in fact the first positive 
case on record and was later (1899) thoroughly described and carefully studied 
anatomically by Dr. Van Tusscnbrock. The complete description in detail of tlie 
Van Tusscnbrock specimen proved beyond a doubt the real condition and served 
as a guide for further observations. Spcigelbcrg, as far back as 1878, was the 
first to suggest certain factors of identification: (1) The tube of the affected side 
must bo intact. (2) The fetal sac must occupy the position of the ovary; (3) 
it must be connected with the uterus by the uteroovarian ligament; (4) definite 
ovarian tissue should be found in the sac wall. These requirements were later 
considered insuflicient, and numerous criteria liavc been set up by lleineeken, 
Williams, Worth, Norris, Caturani and .Tacobson ; that of Norris standing as the 
most coinjiletc. Can he doubt the primary dcvelojmient of the gestation in the ovary, 
because of finding of ;i decidual reaction in the corresjamding tube? If with tnbal 
jiregnancy the ojiposite tube is ;ipt to react, why cannot we (ditaiii the siimc reaction 
in the tube connected with the pregnant ovary? 


The absence of the fetus in many of the recorded c.’ises in itself demonstrated 
the entire inapjilicabiiity of the criterion added by .Tacidisnn (IttbS). Moreover, 
the histologic apjiearance of the ovarian tissue around certaili portions of the 
blood-clot in the i>resenf, and also in some of the cases in the literature, would seem 
to suggest, that it nmy be very difiicult to find remnants of ovarian tissue :il .several 
point.s in a ease of jiregnancy which has advaiiceil far. Hence, (lii.s criterion of 
Spicgelberg (1878) cannot be regarded ;is iieci-ssarily crucial. Whenever the im- 
plantation is develojied at the outer, instead of at the inniT, nmrgin of the follicle, 
.as in the case of Daiiks fl912') early de.struction, even if not e.arly rupture, of tlie 
overlying ovarian .stroma and cajisiih* wiuild •'cciii to be inevitable. Indeed, when 
ever the l.ayer of ovarian stroma overlying tbe jdaeentn is fiiin, lery larly ihafli of 
the fetus would seoni to !)>' iiievittibh- from defe'-tivi' nutrition .'ilone. fin tlie otfeu 
hand, when jdaci utal development occur-- in tlic region of the foniele directi d toV-;ifd 
tie- body of the ovary, gnait de-fruetiV-n of the osarian v-oub! m . m to I-- 

'u'rividdab’e, e‘.ej; jf .vi.ruethiag akin to normal d*ci-i(:::l .•sftis.d.'y 'oof 


•itfoi n, f.-:- tSo- 
( J ■ r>-<. ' »yr.- voiouf- if 


M- of tti*’ ne-rSt .it: A 
.ite! .\5t !• ■•■'irv '<n-, 8-:>t< ti.b' r, Je-V'e 
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place. In the case of Eiigelking (1913), for example, not a trace of an ovary 
was found in an ovarian jn-egnancy which had become interstitial. Even v.'ithout 
assuming the complete authenticity of this rather ecpiivocal case, it would seem 
highly probable that the presence of ovarian tissue later in ])regnaney is determined 
very largely by the location of the fertilized follicle within, or by the exact location 
of the implantation upon tlie ovary. 

This short sumiBary suffices to show that there is yet no consensus 
of opinion as to what constitutes an ovarian pregnancy. Although 
this fact finds its explanation xiartly in our lack of sufficient knowl- 
edge, it is due also to the mcagerness of some of the reports. Besides, 
if coiniilete disintegration and lysis of intraovarian eonceplion can 
occur, then it must always remain a question of opinion in the future 
whether some of the cases so reported really were or were not true 
ovarian pregnancies. This must remain true no matter how thorough 
the microscopic examination, unless the clinical history or changes in 
the maternal organism can afford us crucial tests in such eases. 

Anyone who reads far into the literature of ovarian pregnancies 
also must become aware of the fact that even very recently skepticism 
has been carried too far. Jacobson (1908), for example, placed the 
ease of Kouwer-Van Tussenbrock (a ease which finally convinced Bland- 
Sutton) and that of Webster (1904) in the doubtful class. Furthermore, 
Jacobson also insisted upon the pi-esence of an embryo or fetus as abso- 
lutely essential. It must be emphasized, however, that even a liberal 
attitude on the part of a reviewer would not justify him in accepting all 
eases reported as genuine upon the basis of the reports themselves, 
for they, especially the older ones, often are too meager to enable one 
to form a reliable opinion. From evidence contained in literature, it 
is clear that further reports of .single cases are not needed for the 
purpose of emphasizing the occurrence of ovarian pregnancy. Yet 
such reports nevertheless may help in the determination of the rela- 
tive frequency of this novel and sinister condition, and also throw 
further light upon its genesis and the finer relations of the implanta- 
tions, as Avell as upon other matters. IMoreover, since the cases which 
are accompanied by a careful histologic examination and which for 
this reason alone are wholly unequivocal from an anatomic standpoint 
still are relatively few, the report of an additional scrutiny of the 
titles listed for the last decade reveals the fact that 5 eases of ovarian 
pregnancy were reported in 1908 ; 4 each in 1909 and 1910 ; 7 in 1911 : 
13 in 1912 ; 9 in 1913 ; 7 in 1914; 3 in 1915 ; 1 in 1916 ; 5 in 1917. This 
makes a total of 58. cases apparently reported within this decade. 
Lockyer (1917) as stated above accepted as authentic only 22 cases of 
those reported between 1910 and 1917, but his review is only a partial 
one. Even so, it shows that there is a decided increase in the number 
of eases whicli have been regarded as genuine from decade to decade. 
Williams (1910), as mentioned before, found only 13 positive cases up 
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to 1906 j whereas, Norris found 19 positive eases in the single decade 
1899 and 1909. That is, Norris found more positive cases reported in 
this decade than had been reported in all previous medical history 
up to 1906. This is surely a significant fact. 

Schumann in his monograph on Extraiuierine Pregnancy (1921) 
quotes Norris’ collection of 19 positive cases from the literature up 
to 1909. Prom 1909 to 1917, Lockyer accepts 22 cases. A case re- 
ported by Meyer and Wynne in 1919 is accepted by Lockyer, bringing 
the total up to 42. A review of the literature from 1919 to 1926, by 
H. V. Vineberg, shows 17 eases reported in which he states that “all 
but three fulfilled the criteria of authentic eases of ovarian preg- 
nancy, thus making a total of 14 cases for that period.” On May 11, 
1926, he reports his case Avhieh makes a total to that date of 57 
authentic cases. 

In 1926 there are five additional cases, four of which have been re- 
ported in the literature. Regarding these there has been no critical 
study published as to whether they are to be classed as doubtful or 
accepted as proved; the fifth for 1926 is my case which I herewth 
report. 

Mrs. 0. S., Mexican, housewife, age 32, ■well developed, fairly well nourished, 
married 17 years; had never been pregnant. Menses began at 17 years, always 
regular; 28 day type. Flow profuse, 6 days, no pain. Last period February 3, 
1920. General health has been fairly good; no operations. Cliicf complaint, en- 
largement of abdomen of eight months’ duration. 

Patient was fairly well until February, 192C, when she developed a severe 
X)ain in the lower abdomen. For three months she was nauseated and vomited 
a great deal and had pain in the abdomen ever since. She did not menstruate 
from February until July. On July third, patient entered the hospital with the 
diagnosis of pregnancy. She had some vaginal bleeding, but it was not like a 
normal menstrual flow. She complained of considerable pain in her abdomen and 
vomited everything taken by mouth. There was marked tenderness over both 
iliac regions and her abdomen was tender throughout. TIic uterus Avas tliouglit to 
bo palpable up to one inch above the iliac crests. EEC 2,840,000. WBC 8600. 
Poly. GS. SL 18. LL 10. M 4. Urine negative for albumin and sugar. Slic 
remained in the hospital for seven days, during wliich time her temperature rose 
ns high as 101°. X-ray examination reve.alcd no evidence of pregnancy. When 
discharged from the hospital she was much improved; nausea and vomiting ceased. 
The abdominal tenderness and rigidity Iiad disappeared. At present (October 1.'!, 
1920) she sleeps Avell and her appetite is good; constipation marked and there is 
frequent urination; abdominal pain is marked. Patient reentered the hospital on 
this date, complaining of abdominal soreness .and a continued bloody vaginal 
discharge, having an offensive odor. The gcncr.al condition of patient Avas quite 
good. Abdominal examination roA-ealcd a large tumor, regular in outline, centrally 
located, occupying nearly the whole abdominal cuA-ity Avitls margins of the abdomen 
a}K>A-e, heloA-.- and laterally free from tumifaclion. Oct. 14, 1926. EEC 4,890,09(1. 
WBC 7700. Urine SO 1013. Sug.or n<’gative, alhmnin trace. Microsco]>ic, 
ejrilhc'iurn and p::s cells -.vitli bneillas coli. Diagno”!", ovarian cyst. 

Ojif'ratioTi October 3?, lt'2'i. A median incision a-:is inr.fle e.vie!tding from tl>" 
puMs to an inch alove aiu5 to the left of the umbilicn». A large tumor avus foutitl 
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which on its anterior surface was, by mass adhesions, firmly attached to the anterior 
parietal peritoneum, on the inferior surface, also laterally it was firmly adherent 
to loops of intestine. On the superior surface it was adherent to the omentum. 
The entire mass was surrounded by dense adhesions. On freeing these the tumor 
was delivered and found to be attached by a long, quite narrow and thin pedicle 
to the left cornu of the uterus. This pedicle was unmistakably the uteroovarian 
ligament. Attached to the mass on the anterior inferior portion and about 5 cm. 
from the attachment of the pedicle of the tumor, the central portion of the left 
oviduct, which was intact, was attached to the tumor wall covering an area 0.5 by 
1 cm. By this adhesion the tube was kinked. The tube was apparently somewhat 
lengthened, its fimbriae free, and distant from the tumor mass. Tlie right tube was 
macroBcopically normal in appearance, except that the blood vessels were engorged. 
The right ovary was not maeroscopically pathologic; the uterus was boggy and 
retrofiexed with the fundus low in the culdesac. The tumor mass was high in the 
abdomen, leaving considerable distance between the uterus and tumor. The tumor 
having been freed from the adherent structures, which was accomplished with 
great difSculty, the pedicle was ligated, severed, and the mass removed. The 
abdomen was closed in layers using No. 1 catgut chromic, throughout, except that 
clips were used for the skin. 

Examination of the specimen after its removal showed what was apparently a 
large simple ovarian cyst, 24 cm. in diameter (fresh specimen), with a portion 
of the round ligament attached; also a small portion of the oviduct, which though 
quite normal in appearance was firmly attached to the cyst wall. 

pathologist’s report 

The specimen (formalin fixed) was a well rounded mass of tissue, 14 cm. in 
diameter with an external surface closely comparable to that of a thin cyst wall. 
Distributed over the peripheral surface rvere numerous small blood vessels. Upon 
one side was a folded portion of an oviduct vdth a diameter averaging 1 cm. At 
a distance of approximately 4.5 cm. from the oviduct was a small bit of firm 
tissue resembling the round ligament. Close examination of the peripheral surface 
of the sac suggests varying degrees of density of the wall. The bisected internal 
surfaces show contents consisting of a fetus 22 cm. long occiput — foot measure- 
ment. The attached umbilical cord was 19 cm. long; the fetus, a male of apparent 
normal development, but now showing early mumification changes. The cord attach- 
ment was peculiar because of firm fixation against a thinned-out portion of the sac 
wall, fully 3 cm. away from the placental mass. Vessels extend from the placental 
margin across to the attached surface of the cord, making the identification of 
membranous marginal union u-ith the placenta proper. The cubical area of the 
space occupied by the fetus and that occupied by the placenta were approximately 
equal. The amniotic membrane was intact and lined the fetal partitional area. The 
placenta was extensively hemorrhagic. The hemorrhagic material was between the 
outside surface of the amniotic sac and the internal surface of the main sac wall, 
and exhibited some smoothly molded masses beneath the amnion projecting close 
against the fetus. 

A large number of microscopic sections were taken from the placental portion, 
the sac wall and the umbilical cord attachment site. In all sections examined there 
was no formation of decidua. The inner surface of the sac wall exhibited a reaction 
of a tjq)ical chronic infiammatory type. The entire wall was closely compacted 
and quite generally atrophic. The cell nuclei showed marked irregularity of sizes 
in places having the appearance of laking. The assembling of the cells offered 
the same pattern of architecture found in ovarian stroma after its subjection to 
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marked pressure changes. In places definite well preserved areas of interlacing 
unit structures were plainly discerned. The Ijettcr preserved portions of the wall 
had the staining characteristics of eompact ovarian stroma. In one section cut from 
the oviduct wall, to which is attached part of the clotted blood, there were definitely 
well preserved muscle bundles. The oviduct was infected and imperfectly canalized. 
In all sections upon the inner surface of the sac wall could be seen attached placental 
tissue and clotted blood. The attachment therefore includes both ovarian and oviduct 
tissues. The placental tissues in all sections were necrotic. The greater part of 
the red blood cell clot showed complete hemolysis. The epithelium of the chorionic 
villi stained deeply with hematoxylin and in places sliowed calcium deposition. In 
one portion of the sac wall there was a large thrombosed vein. 

Diagnosis : Ovarian and tubal pregnancy. Tiic fetal newgrowtli is primarily 
ovarian in genesis; the enclosing sac wall being chiefly ovarian structure. (James 
E. Davis, pathologist.) 

SECOND pathologist’s report suppleaienting first 

A section across a tubular structure showed the typical arrangement of muscle 
in layers comparable to the arrangement found in the oviduct. The structure varied 
from normal in that there was no single lumen with mucosa thrown into folds 
or plicae; instead there was a scjittering of muttii)le small tubules with smooth 
muscle bundles interspersed between them. The epithelial cells were columnar and 
arranged in a single layer. There was no change suggestive of a decidual reaction 
nor one comparable to a pscudodecidual re.actiou in the mucosa. Tlie multii>licity 
of tubular spaces interspersed with muscle indicates iin anomaly in development of 
the oviduct. There was some congestion of pas.sive character .and foc.al mononuclear 
cell infiltration. There was no ov.arijin tissue seen .at the m.argin of the tube. 

A section through the, wall of the encapsulated ]iregnancy showed on its external 
surf.ace tissues clmr.acteristic of ovarian c«»rtex with line millet secal type of 
stromal cell, the ty])ieal architectural .arr.angcment, and a few liy.alini/.(al acellular 
fibrous bodies of corjtor.a albugine.al origin. No jtrimordial or gr.aiitian follicles 
wen* ])resent. The ovarian tissue showed gre.al compaction .and simple ])ressure 
.atrophy, the zone occuj)ied by ovarian cortex being but a millimeter or .so in thick- 
nes.s. P.eneath this cortex there w.as a loose spongy fibrous tissue zone of highl.v 
v.ascular character, the vessels being irregnlar, tliin walled and thitfened from 
intermil jiressure. Progre.ssing inward there wan a wide zone of tissue comj)osci! of 
hy.alinized fibrous tis.sne intiltr.atcd with some mononuclear cells and ci'Iis suggestive 
of trofihoblasfic origin, though markedly degeiier.ated. The inner surf.ace of the 
v.all stiowed iiighly .atrophied and degener.atial cfiorioiiic tissue witii fibrin .and 
gliotts of I'liorionic villi in an .almost forinle.s.s layer. 

<Hher se,.(ii,a« taken througli th.e wall at various sites showed no recognizable 
ttve.rian tis'see. There must be kept in mind however that .an inijd.anlation o! .a 
pregii.ar.cy i!i tlie brorwl lig.ament may <;uise a stretetdiig opt of ov.arian tissio' in 
the external siirface of the tissin'.s envelf.piisg the pregnata-y suai the ovarian tjssui'i 
v.otdil tend to Im: lorali/ed in on.- jiarl <if t!:c- wall. 
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In this case the ovary, .distant from the uterus, unruptured and 
containing the fetus, the placenta attached within the ovarian struc- 
tures, each tulie intact and the fimbriae free makes the gross anatomic 
diagnosis perfectly easy. Acceptance of the microscopic diagnosis is 
also -warranted as the evidence is in every 'wa.y confirmatory, esjDe- 
cially that OAmrian tissue is found in numerous areas throughout the 
sac. Also, there is no fusion of the oviduct with the pregnancy mass, 
and in the mass chorionic tissue ivith ghosts of chorionic villi are 
demonstrable. Thus, the combined evidence of the gross and the 
microscopic fulfill all the requirements for a justifiable diagnosis of 
ovarian pregnancy. 
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FIFTH ANNUAL CONFERENCE OF STATE DIRECTORS OF 
S'lATERNITY AND INFANCY WORK, WASHINGTON, D. C., 

APRIL 2-5, 1928 

Abstracts of some of the papers read at the Fifth Annual Conference of State 
Directors of Maternity and Infancy Work, held at Washington, D. C., April 2-5, 
1928, are herewith presented. 

Maternity Care in Hospitals, Ralph W. Loberstine, New York City. 

The average type of obstetric case can be conducted safely in the home under 
trjdng circumstances and amid none too clean surroundings, provided the 
medical attention and nursing care are good. Pregnancy and childbirth arc fre- 
quently complicated, and first class care is diflicult to obtain in the homes. 

The abler obstetricians agree that abnormal pregnancies, first labors, and all 
abnormal labors would be best handled in hospitals. This requires a greater number 
of maternity beds and of trained obstetricians. Many cases complicated by toxemia 
or bleeding could bo hospitalized and carried to a period of fetal viability. 

There should be a certain amount of follow-up care in the home for hospital 
cases. This should be carried on by prenatal and postnatal clinics connected with 
the hospitals or by organizations closely affiliated with them. 

htaternity hospital service should permit of emergency obstetric operation, on 
short notice, day or night. Eectal examination is preferable and yet is not harm- 
less and allows more mistakes in diagnosis. Sterile gloves should be used. 

There should be thorough preparation of the field of delivery and aseptic technic 
throughout. In a general hospital there should be no interchange of personnel or 
equipment between the maternity and other parts of the hospital. Infected cases 
should bo segregated and if possible have separate equipment and pcr.sonncl. 

There is danger of infection for the babies from overcrowding and from at- 
tendants who harbor infections. 

In rural communities one solution of the problem of hotter maternity care seems 
to be the building of more county hospitals. They should have proper equipment 
and personnel trained for maternity work. 

Horae Deliveries, James R. McCord, I\r.D., Atlanta, Georgia. 

Wl'.atever advance is made in the practice of obstetrics will be due probably 
t<t recent gr.aduates in medicine who have had good training. If the basic prin- 
ciples of the .*;«ience of obstetrics have been Ihorongldy mastered, the technic.'il 
dctailn of the delivery ^ull become of minor importanci', whether the delivery is 
fit liotf.e o- jjt a hcj'ipitah Operafir'e work should be liospitabzed ; but kno-.vledge 
fif the ini-^hnnh's of lat/or is as important for normal nt for fibnornial c.'iM's. The 
geaerr.i rarg'fui’a lack of such ktfov.ledge may Ik- rc'-pot.-itile to K'mje extent for 
the great iiotabcr i-f cc-sari-an r-je-ratit-ns. 
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If medical schools have weak obstetric departments and cannot give their 
students generous practical work under careful supervision, their graduates cannot 
be expected to practice obstetrics carefully. If the graduates know more about 
obstetrics, they will be eager to make it their specialty. Putting obstetrics on a 
higher plane is the first consideration and is the direct responsibility of the medical 
schools. The physician and the laity both must be taught the dignity and com- 
plexity of the subject. 

In Emory University the work in obstetrics begins with the second semester 
of the second year. In the third year practical instruction on these subjects is given 
in the prenatal clinic under the direction of practicing obstetricians. In "the fourth 
year deliveries and ward walks are added to prenatal work and the two-hour lecture 
and quiz course. Groups of four students live in the hospital a total of about 
30 days. The student on active duty makes examinations when a case is admitted, 
filling out a detailed record. He is not allowed to leave the ward while a case is 
in labor, and 30 minute observations are charted. He delivers all the normal cases, 
his assistant observing and acting as anesthetist. Every case of labor, day or night, 
is witnessed by a graduate intern who also charts a brief summary. No vaginal 
examination may be made or pituitrin given unless the resident physician has seen 
the case and given his consent. The examination is made under supervision after 
the student has been instructed as to the proper method. The student also makes 
rounds with the resident obstetrician, charting his observations. The assisting 
student does the laboratory work of the ward. These four students work in the 
prenatal clinic, reviewing by actual work the diagnosis of pregnancy, position, and 
presentation, learning more as to pelvic contraction and the toxemias of pregnancy, 
and assisting in the prenatal syphilitic clinic. 

In 15 years no student has failed in senior obstetrics. In the past year 1,180 
women were delivered, 869 of whom attended the prenatal clinic. The operative 
incidence was 0.4 per cent, the mortality 0.8 per cent. In the past six years 
only 10 cesarean operations have been performed for some 6,000 to 7,000 deliveries. 
The mortality, morbidity, sepsis, eclampsia, positive Wassermanns, and stillbirths 
are decreasing. 

Tr ain i n g the Public-Health Nurse for Hural Maternity Work, Miss 
Hazel Corbin, New York City. 

Schools of nursing teach practically nothing about care and supervision during 
pregnancy, though the better schools are attempting to remedy this by instruction 
through prenatal and postnatal clinics. 

The nurse's duties, though differing with the medical and nursing facilities 
available in different communities, may include: 

(1) The mother's hygiene, nutrition, exercise and rest, and their adjustment 
to the family routine. 

(2) Preparation for the babyj clothes, bed, toilet supplies, and care of toilet 
supplies. 

(3) Care of the baby; bath, exercise, food, rest, adjustment of his daily routine 
to that of the family. 

(4) Observation of the mother; ascertaining discomforts and symptoms needing 
attention, making urinalyses; taking blood pressure. 

(5) Keeping the physician or hospital informed by sending detailed report of 
each visit with findings and advice given. 

(6) Helping the physician at delivery and giving care during the postpartum 
period. 
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The Maternity Center Association provides about three months’ training in 
maternitj' Jiursing, attempting to give as many student nurses as possible an under- 
standing of the development of prenatal work in relation to public health work 
as a whole and as one phase of preventive medicine; :i realization of the nature 
and value of adequate maternity care and of the way to give it, and an intelligent 
idea of the Maternity Center Association and its relation to other organizations 
in the community. 

Though complete maternity care can be given in rural as well as metropolitan 
districts, the city service permits more varied cxirerieneo in a given time, costs 
less per patient, and probably allows planning for more fruitful conferences and 
lectures. 


Rural Hospitals or Maternities of Canada, ]\Irs. Jean T. Dillon, 
We.st Virginia. 

As a means of keeping doctors in rural districts, the Union Hospital Act, passed 
eight years ago by the legislative assembly of Saskatchewan, provided for the 
formation of union hospital districts. The municipalities and townships in each 
district appoint a board of dircetor.s, and upon vote of the resident taxpayers in 
the district bonds are issued and a small hospital is built. It is equi])ped, main- 
tained, and managed by the resident taxpayers through their representatives on 
the board of directors. The union hospitals may not be establislied where there 
!ire iihysicians. The directors of every hospital that has three or more jiracticing 
physicians residing within a radius of 2 miles appoint an attending medical, surgical 
and obstetrical staff. A hospital having 7:1 beds must have at least one resident 
intern. One bed is allowed for every tJOO pcr.sons in the poi)ulation, one-tenth of 
the accommodation to be for maternity cases, one-tenth for tuberculous jiaticnts. 
The hospital must comply with the “Regulations Governing Hospitals’’ to receive 
the government grant of oO cents per patient per day. 

Abo\it eight years ago the Canadian Red Cross Society organized the Red Cross 
Outjiost Service to meet the need for nursing care in new districts oj)ening uj) for 
immigration. The community furnishes the building, and the Red Cross equijis it 
and for the first few months carries all financial res])onsibilify. Then by previous 
agreement a gnidual refund is begun. It is the jyolicy of the Red ('ross to make 
each outjmst hospital a community center for he.alth educatioti. If the hospital 
finally is julojited as a municipal institution, the Red Cross makes ;i gift of the 
(•quijunent. Patients who are .able, jiay $.1 a day; those wlio cannot i>ay .are eared 
for free of cluirge. 'I'liese institutions, like the union ht)sj)it:ds, reci-ive .aO <a‘nts 
per pafieiit per day from the provincial Kovermnenf. 


Causes and Prevention of Neonatal Mortality from the Pediatri- 
cian’s Point of View, Dr. Julius II. Ile.ss, (,’liicjigo. Illinois. 

Tiic need of tniderste.nding more clearly tlie etiologic factors of premature birth 
.and thf jiossibilities for their eontnd lias been pointed out. fhuiserviiig the life 
and health of the pr*’;,>ua!it women and edueatint: mothers of neuhorn infants in 
the e--enll:i1.“ <'f cliih! hygiene should he only the hegiiiiiin;; of a e.atnp.aign to 
Jrf.i-r niij.aatn! j.aortalify. 'J'he ih-aths of children under 1 y.-ar of .age rej'orted 
it; t’hieagK th i'itieit frotu d'l.f. p-T 1,'M'it births in to in 

pferu.t;.' .-.iiJeret. a s :ir- li'-ld in 17 inf:;»it welf;>re rtatioiis in t'hic.ago. I’r»g 
;t »!■* tiiith-r ph\ sicint: V ear.- c.re ear ouraia-i! (.» jiitiaul; niidwives .are 
!>- ‘^.'■.’.•1 e a-.e. for eii;;!nir.'.it i-oi, stjpvf t tKioii. .aiid ailvire. Urinate .e-i, 

tt.klrc ef L'ei.-! i.fd V.'a'-'-rinaii!! ft ■!< nre .a matter thciiin-; and 
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intenial and external examinations and measurements are made at the first visit. 
If the women liave not made arrangements for delivery they arc advised to liave 
a physician. If they cannot afford this, arrangements for their care are made 
in hospitals or for delivery iit home wider the care of an out-patient lying-in 
service. This prenatal work develops slowly; only ahout 1,000 new cases per year 
have been registered at the conferences in the three years of their existence, although 
Chicago has some 60,000 births annually. 

For postnatal contacts the city is divided into 168 field districts in each of 
which a Department of health nurse is assigned to call on the mothers and babies 
as soon as birth ’ reports are received. On this call the nurse emphasizes the 
advantages of breast feeding, advises the mother if she has difficulty in this 
regard, and points out the importance of regular medical supervision of the baby. 
This service is not rendered if the mother has a nurse or other attendant capable 
of rendering such service or if the family physician has indicated on his birth 
report that c.alls from the health department nurse are not desired. 

Prematui’e and congenitally diseased infants are cared for at a permanent 
station established in Sarah Alorris Hospital in 1923. By April 1, 1928, this station 
had cared for 460 cases. Including those rvho died during the first 24 hours in 
the station, 62.2 per cent of the infants received before 1927 lived. 79.2 per 
cent of those received in 1927 lived, and 79.2 per cent of those received in 1928 
to April 1 are alive. This station receives only 27.4 per cent of its cases from the 
hospital in which it is established. 

Training Personnel for County Health Departments, Dr. Felix J. 
tJndenvood, Jackson, Mississippi. 

Until recently, training and experience in public health work could be obtained 
only in apprenticeship to some self-made health officer, as only two or three medical 
schools have offered a program in jireventive medicine and public health. For 
five or six years, however, the International Health Division of the llockefcllcr 
Foundation has assisted the Alabama State Department of Health in maintaining 
a training station in Covington County, Alabama (now taken over by the State 
Board of Health). The consequent supply of trained physicians, nurses, and in- 
spectors has made it possible for the Alabama board of health to establish new 
full-time county health departments, their advantages already being accessible to 
more than half the entire population. For the past 3 years no county directors, 
nurses, nor inspectors have been appointed who had not a course of practical train- 
ing for their respective duties, and this will apply henceforth to all personnel. 

More recently the Bockefellcr Foundation has cooperated similarly with the 
State Health Departments of Ohio and of Mississippi, establishing training stations 
in Ohio in February, 1927, and in Mississippi in July, 1927, the latter being an 
intensive course due to the emergency of the Mississipp Eiver flood in IMay, June 
and July, 1927. IMississippi now has an abundance of good material for health 
workers for more counties and will eventually, like Alabama, take over the train- 
ing of its own personnel. 

Reduction of Infant Mortality Due to Respiratory Diseases, Dr. 
Howard Childs Carpenter, Philadelphia, Pennsjdvania. 

Eespiratory diseases as a group are second only to the natal and prenatal group 
of diseases as a cause of infant mortality, and their rate has risen 3.6 per cent 
in the period 1922-1926. The deaths reported from the four diseases in this group 
probably should all be ascribed to pneumonia. Classification on an etiologic basis, 
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as, for example, influenza-bacillus pneumonia, pneumococcus Type I, II, III, IV 
pneumonia, or streptococcus pneumonia, would be more helpful for prevention and 
treatment. 

It is regrettable that public health officials have not sufficiently stressed the 
transmissibility of pneumonia. Isolation is advisable not only to protect the other 
members of the household but also to prevent them from becoming carriers and 
thus spreading the disease. 

Hemolytic streptococci, which are the most frequent and important bacteria 
producing infection in the respiratory tract of infants, are found more frequently 
in the throats of children who have tonsils than in those whose tonsils have been 
removed. 

A first item of education in prevention of respiratory diseases is the danger of 
too hot and too dry air in the home. A temperature of 65” P. with a humidity 
of 60 per cent will give fair safety from respiratorj' diseases, whereas a temperature 
of 72” with a relative humidity of 25 per cent will seem less warm and com- 
fortable and will have a bad effect on the mucous membranes. The second most 
important item is the danger of overclothing the infant indoors — a practice es- 
pecially common among the poor. 

The occurrence in newborn infants of pneumonia — often incorrectly diagnosed 
as atelectasis — ^is an important reason for protecting them from sudden lowering of 
their temperatures. The delivery room should be warm and the infant should not 
be taken out of it nor bathed for at least four hours (or a longer period if the 
temperature is not yet normal). A suction apparatus should be at hand to 
remove secretions from the throat (instead of the common method of wiping out 
with a finger). Nurses having respiratory affections should not care for the new- 
born. 


Reduction of Maternal and Infant Mortality in Rural Districts 

Beduction of maternal and infant mortality in rural districts, as shown by 
comparison of the rates during cooperation under the maternity and infancy act 
(1922-3926) with those for a comparable period immediately preceding cooperation 
(excluding 1918, when the influenza epidemic may have influenced the rate) was 
discussed by 11 representatives from states which have been in the United States 
birth-registration area long enough for comparable flgiircs to be available from 
the United States Bureau of the Census; which also have cooperated from the 
beginning or nearly the beginning of operation of the act; and in which the 
greatest reductions in rural maternal and infant mortality appear to have taken 
place. 

Hahirlinn of Jlurnl Maternal Morlalittf. — Dr. T. B. Beatty, State Health Com- 
missioner of Utah, discussed the reduction of 35.9 per cent in Utah; Dr. J. H. hfnson 
Knox, Jr., director of the ifaryland Bureau of Child Hygiene, the reduction of 26. 1 
per cent in 'Jaryland; Dr. Lillian B. Smitli, director of the Jfichignn Bureau of 
Child Hygiene and Public Health Nursing, the reduction of 2}.9 per cent in ^fichi- 
ga?i; Dr. Ada E. Schweitzer, director of the Indiana Division of Infant and Child 
Hygiene, the reduction of 2r..9 per cent in Indiana; Dr. E. C. Hartley, director of 
the Division of Cliild Hygiene, the reduction of 21 per cent in Hin- 

nc'-ota ; Itr. .T. A. Frank, acting director of the Ohio Division of Child Hygiene, 
the T"’diicS:on of 19.0 jier cent in Ohio; Dr. Mary Biggs Noble, director of the 
Precrhool Division of the l’enn«ylrania Bureau of Child Health, the reduction 
of Ifs.o ['■er cent in Pcnn‘yh:'.Ki.'i ; Dr. Emily Oardiaer, n^'istant director of the 
Virginia Bureau of Child Velfare, the reduction of 10.9 per cent in Virginia; 
iJr. E;irrtl-e;v Id, Cardir.er, director of the rnaternify, infanev, f,nd child hygiene in 
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New Tork (whose cooperation began in May, 1923) discussed the reduction of 
20.5 per cent which has taken place within New York’s period of cooperation. 
All the speakers believed that the educational work done for improvement of 
prenatal and confinement care had been an important factor in the reduction 
of maternal mortality. Better obstetrics due to better training of physicians and 
the giving of more adequate prenatal care by physicians were also emphasized. 
Assistance from cooperating organizations and committees of lay persons that 
aided in establishing contacts was mentioned and the supervision and instruction 
of midwives in States having a considerable number of midwives. Other reasons 
suggested were increased hospitalization of maternity cases and extension of good 
highways (as lessening the inaccessibility of physicians and hospitals and facilitat- 
ing the distribution of food in good condition). 

Eeductim. in Hxural Infant Mortality . — ^Doctor Noble discussed the reduction 
of 14.1 in Pennsylvania, Doctor Knox that of 13.3 per cent in Maryland, Doctor 
Schweitzer that of 12.6 per cent in Indiana, Doctor Smith that of 12.5 in Michigan, 
and Doctor Prank that of 12.3 per cent in Ohio. Mrs. Mary D. Davis, director of 
the New Hampshire Division of Maternity, Infancy, and Child Hygiene, discussed 
the reduction of 9.2 per cent in New Hampshire; Miss Elspeth Bennett, nutritionist 
of the Kentucky Bureau of Maternal and Child Health, the reduction of 8.1 per 
cent in Kentucky; Dr. H. T. Eichards, director of the Utah Bureau of Child Hygiene, 
the reduction of 7.9 per cent in Utah. These speakers mentioned among the 
probable causes the general educational work done, prompt reaching of parents 
of infants whose births were registered, extension of public health nursing, im- 
provement accomplished in general sanitation and clean milk supply, cooperation 
of organized women, and the distribution of informative literature. 
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NEW YOliK OBSTETRICAL SOCIETY 

MEJSTING OF JANUAllY 10, 10S8 
The Puesident, Dr. William P. Healy, in' the Chair 

Dr. W. T. Dannreutiier reported a ease of Mesenteric Lipomatosis 
and Megacolon, With Muscular Atrophy of the Abdominal Wall. 
(For original article see page 267.) 

DE. E. W. HOLLADAY observed .q similar ease in Bellevue Hospital .about 
three years ago, in ■which the omcntinn was almost si.\ inches thick and it was 
impossible for the o])erator even to reach down into the pelvis. 

Dr. B. P. AVatson presented a paper entitled An Outbreak of Puer- 
peral Sepsis in New York City. (For original article see page 157.) 

DISCUSSION 

DE. A. C. BECK said that since tlio original inflnenza epidemic some morbidity 
and an occasional fatality occurred in the e.arly spiing months at the Long 
Island College Hosj)it.al. The nose and throat of nurses and physicians were re- 
garded as possible carriers. All the jiatieiits who show a fever, .are isolated in an- 
other ward of the hosjiital. 

Last year tlirw de.aths occurred .at a time wlien ui)i)cr respiiaitory infections were 
prevalent, which were assumed as possible hematogenous infections from this 
source. 

DE. O. P, HTJMPSTONE said that during the lirst four months of 11)27, '>1)1 
patients were delivered :it the Metliodist Episco]);d nosi)ital of Brooklyn with four 
nuitcrnal deaths due to blood stream infection. Of these patients, three were 
ward cases, three inultij)ar.ae, three had rectal examinations, and only one had .a 
single vaginal e.x.amination. The memlir.anes were ruptured within four lioiirs of 
delivery in all and none of tiie deliverii‘s were operative. Hemolytic strcjifococcus 
was obt.ained from the blond of each one, Tlie p:itieiils were removed to the isola- 
tion v.:iril :it the <inset of syniploms, and altliongh tliere were other jtalieiits there 
no new eases developed in the iso1;ttion w:ird. The hahies of these mothers were 
no! aReett'd. In jio other cases did he reeover the hemolytic streptocoeens iUid fell 
that these v.<rc individual isolated eases, that contact w:is no factor, tliat alfliougli 
ti-.e .hdivery timy liave playe.] Mi.jno j.art in the development of the se]>si«, jt w;i-< 
d'ltbtful if till- infeetioii entered by \',;iy of the v.agiiui. ,\f.'iuy other ease*, were 
de’i'.ert.i tlie -aiiie period l.y foreep.., version, imluefioii liy bag, and (■('•iaretiu 

(tin!;, teg J 50 t ot;.’ of the-e developed a Jiuerpera! ill fi-.-I ion . Thus lie f.-lt tli.'lt le* 
V.'tv- ju*ti!;.’d in ke.-j.iug tl.e v.-ords of<ei) an-’l eojislderiiK^ the-e d.’aths as due to 
• (.-.vr v.dsieh t!;-y l.rd no eontro!. Dr. Hninp-totu- l-eliev'd tlmt if they had 
re-’, 1 e. r, UMrsg the !'.■ rear's-l r.Mre* pr< |i.-;ratif.!t for delitery, they •.•■otild have pad 
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eases of virulent sepsis in their operative cases as well and -would undoubtedly 
have had to close the wards as was done at the Sloane. 

In contrast with the above cases which undoubtedly had no definite relation 
to each other or to a coinnion carrier, four babies died in one nursery, with a 
virulent infection. These all started with inflamed throats, three developed multiple 
abscesses, two had meningitis, and in three a hemolytic streptococcus was obtained 
from blood culture. They did not come from adjacent cribs, -and no' new cases 
developed in the isolation ward among the babies who were there at the time the 
babies were transferred. A night nurse who was on fluty during the period in which 
these babies took sick developed a streptococcus sore throat and after her 
removal from the nursery no more eases developed. The mothers of three of these 
babies had normal puerpuria and the foin-th had a mild respiratory infection. lie 
believed that the same bacteria took the life of these babies that caused the infection 
in the mothers that died; in the one case the nurse was undoubtedly the carrier 
and in tlie other the individual mothers. 

DR. J. O. POLAK said that this illuminating and epoch-making study dem- 
onstrates the dangers of the eleven sources of infection, that is, the ten fingers 
and the nasopharynx, and it further demonstrates that these gentlemen, after .all 
their study of the subject, know verj- little more about it. The most impressive 
points were the autopsy findings which showed that the spread of the infection 
was through the lymphatic channels and this is contrary to his experience. The 
cases autopsied at the Long Island College Hospital which died from the same 
condition, apparently from the same type of infection have shown the condition 
to be in the blood stream, originating as a thrombophlebitis and developing as a 
blood stream infection. It would seem that if these infections had been recognized 
as lymphatic prim.arily, that perhaps there might liave been some value in drain- 
age of the thoracic duct. 

Another interesting point is the conclusion of Dr. Watson with rog.ard to trans- 
fusion. Dr. Polak had been impressed with the fact that early and repeated 
transfusion has a definite influence in affecting a cure. Dr. Polak was undecided 
as to how the bacteria got into the vagina and blood stream even from carriers. 
Many times this has occurred where no examination has been made. But undoubtedly 
marked diminution in morbidity and mortality resulted since both mouth and nose, 
were masked and he was convinced that this has a great deal to do with the 
favorable outcome of an obstetric case. 

DR. R. E. STETSON said he was particularly interested in the application of 
transfusion, not only as a supportive, but as a curative measure. He had only 
this criticism, namely that the transfusion was used only as a supportive measure. 
For its curative effects it must be used often. The presence of the hemolytic 
streptococcus, above all organisms, produces the greatest hemolysis and consequently 
the, greatest blood destruction, and one would think of tr.ansfusion in this par- 
ticular infection as being a most logical mode of treatment, transfusion every 
forty-eight hours, and unless the patient has a very severe anemia, preferably 
exsanguination transfusion, taking off anywhere from two-thirds to the full amount 
of blood th.at you give, namely, removing 400 to 500 c.c. of blood and giving 500 or 
600 c.c. 

Di. Stetson had treated between 40 and oO cases of cither postabort.al or puerperal 
sepsis. The figures given in a preliminary report four years ago, where 14 cases 
w^re reported with nine recoveries and five deaths, remain .about the same in 
this larger group of cases, about GS per cent of recoveries. Many of those cases 
were late, and the measure employed e.arly in the disease will, of course, give con- 
sequently better results. 
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DR. R. L. DICKINSON wanted to know if, as a means of prevention in all 
maternities, the throats of all attendants should he cultured once a week. 

DR. G. H. RYDER asked how much of a safeguard a mask is. Suppose a 
person has a streptococcus in his nose and throat and then delivers a patient 
thoroughly and completely masked, how much danger is that patient under at 
the time? . 

DR. WATSON, in closing, spoke as follows: 

“We have come to believe very firmly that the complete masking of nose and 
mouth is most important. It was not carried out in Sloane Hospital until November, 
1926. As Dr. Meleney has pointed out the masking was not complete as the mask 
might or might not fully cover the nose. Since the epidemic, we have insisted on 
complete masking of both mouth and nose. Tim regulation is being carried out 
to the letter in the hospital now, not only during delivery, but in the first-stage 
room; every one in the first-stage room is fully masked, and every nurse doing 
a postpartum dressing is fully masked. 

“Dr. Meleney will perhaps answer the question as to how much protection that 
mask gives. If the individual puts on the mask and then takes it oil and puts 
it on the reverse way, it is, of course, a menace and not a protection. 

“Isolation of patients has always been carried out in Sloane Hospital. Before 
the epidemic, whenever a patient developed a temperature, she was isolated in a 
special ward and kept under close observation. Isolation regulations were carried 
out in the wards before the epidemic began. The regulation has been more strictly 
enforced since then, if that is possible. 

“I may say that it was a great comfort to hear that others in New York had 
had a somewhat similar experience to ours, because we in the Sloane Hospital 
passed through a time of great trial and tribulation. 

“With regard to the treatment of the cases and as to what Dr. Stetson has 
said with respect to transfusion, I would say that I agree with him that transfusion 
was not tried out in a systematic way in those cases. As I stated in the paper, 
if it had been begun earlier and been given more frequently in all the cases, 

I am quite sure that a good showing would have been made for transfusion, but 
quite a number of patients recovered without it, and that is all I can say about 
it. I don’t think our figures prove anything whatever in regard to any form 
of treatment. It so happened that wc carried out a certain line of treatment and 
a certain number of recoveries took place. There is no question but that the 
organism in this particular epidemic was an extremely virulent one. Some of 
our patients, one of the first patients who died for instance, had a transfusion on 
the second day. She, nevertheless, died on the third day. Two had transfusions 
done, one on the second day and the other on the second and sixth day, while 
others had it on the fourth, the ninth, the fourteenth, the twenty- fourth day-s, etc. 

“Wc have made it an absolute rule in the lio.spital that no nurse is admitted 
unless she brings from her school a certificate of a negative culture of the nose 
and throat for the hemolytic strcptococcu.", and we arc making weekly cultures of 
all the staff for the hemolytic streptococcus. So far this winter not a single 

streptococcus carrier has been found, which is very rcmark.able, tvlien we compare 

with that the figures which Dr, Meleny gave us for last year. 

“I am in agreensent w-jth Dr, linmpstone th.'il we have not proved whether 

or not the first point of entry' of the organism is by w.ay of the vagina. All "e 

ran say is that the vagina was the only place where the organism was fotmd other 
than in the ne-*" and throat of carrier?.” 

IjK. MIILTINKY adn;it!ed the trnth of the rcrisark* of Dr. Ilumpiton*' and Dt* 
rf-iaV. if.frt v'.i* }iav<- not ::dd‘'d greatly to the knowledge of the gtne-iis (if ])t;erper,al 
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fever epidemics. In order to find out anything about an epidemic of tliis hind in its 
preepidemic stage, it is necessary to have in the hospital an organization -which 
could set the stage in anticipation of an, epidemic. Of course, that might be done 
in many hospitals and an .epidemic occur -where no trap was set, but at the same 
time something of this nature should be done in every hospital. The purpose of 
these suggestions is to institute measures to prevent carriers from coming into the 
hospital and to discover carriers -who may have picked up organisms while on 
service in the hospital. The culturing of the staff could be done every week. Those 
with positive cultures could be kept away from the parturient woman just before, 
during, and just after labor. All that we can do under the circumstances is to 
minimize the opportunity of the streptococcus from coming in contact -v\'ith the 
vulnerable uterine tissues. Unquestionably there is a seasonal variation in the 
incidence of the streptococcus in the nasopharynx. The incidence of the strepto- 
coccus in the surgical operating personnel of the Presbyterian Hospital was studied 
over a period of a year, and it was found that the incidence ran up to 25 or 30 
per cent in the late -winter and spring months. April and May were the two 
highest months. There is a gradual increase from the beginning of January until 
the latter part of the spring. When there are carriers about, there is a -wider 
distribution of the organisms. If these organisms are virulent, they are going to 
manifest themselves in some form of an infection. Answering the question as to 
why the epidemic started at this particular time, one can only say that it was a 
combination, of factors of which the chief was the occurrence of a particularly 
virulent organism carried by a number of persons in close contact with parturient 
women in a season of high streptococcus incidence. How this organism gets from 
the carriers into the patient is the essence of the whole thing. 

Dr. Meleney continued as follows: “I cannot say anything more definite 
about this epidemic, but I can say very definitely about the case we 
had at the Presbyterian Hospital. We were having a series of very severe 
hemolytic streptococcus wound infections in clean cases. We made a careful 
bacteriologic survey and found that all of the things that ordinarily would be 
suspected were innocent. We found, however, a very high percentage of 
streptococcus carriers in the surgical personnel. We had just finished taking a 
complete culture of all the staff when one more case appeared in a simple hernia. 
On the operating team for that case there were three individuals who carried 
hemolytic streptococci. These persons were masking the mouth, but not the nose, 
and the instrument nurse was found to have the organism not only in the throat, but 
in the nose. Curiously enough, the patient himself had hemolytic streptococci in 
his nose and throat. This fact gave us the opportunity of demonstrating whether 
the patient had infected himself through his blood stream in the damaged tissues 
of the wound or whether the organism had been introduced from the outside. By 
serologic tests it was definitely proved that the organism from the purse’s nose and 
throat was biologically identical with the strain from the patient’s wound and 
that his nose and throat strains were entirely different. The organism must have 
been discharged on the sterile field and then introduced into the wound. I would 
like very much to have the opportunity of testing out in any case of puerperal 
fever two strains of hemolytic streptococci, ' one from the nose and throat of the 
patient and the other from the vagina to see if the strains are identical. I feel 
quite certain that in this series of cases the patients did not have the organisms in 
their nose and throat, at least in a quantity sufficient to be obtained by the ordinary 
nose and throat cultures. 

“It may be that we have emphasized too much the operative period and not paid 
enough attention to the postpartum course. Even after the epidemic was in full 
swing I felt confident from observations made in the hospital that the nurses taking 



290 THE AMERICAN JOURNAL OP OBSTETRICS AND OYNECOEOGY 


cure of postpartum cases were not coinplctelj' masking tlie nose and moiitli all of 
tlie time. I tested out various masks and found that a four-ply mask of fine meshed 
game prevents organisms from being blown or sneezed or coughed through it. If a 
nurse is wearing :i mask all day long, unquestionably she must blow her no.se and 
take it off from time to time. Dochez found from experiments carried on in the 
Army that inasks were not effective if worn all day. I did not stress the point, 
but I believe that the staff should rigidly mask not only before and during but also 
the first two or three days postpartum when tlie uterus has not yet built up its 
cellular resistance against the invasion of organisms. With regai-d to the use of 
vaccine in the treatment of this disease, it seems to me to be irrational, partieularly 
in the acute stage. It would seem to be adding fuel to the flames. In vaccinating 
rabbits with these dead organisms to produce agglutinating scrum, wo found tliat 
it was difficult to got protection against even small doses of living organisms. This 
suggests that scrum therapy would likewise be of little use.” 


NEW YOEIC OBSTETRICAL SOCIETY 

MEETING OF FEBEDAEY 14, W2S 

Dr. W. S. Smith veiioiiod A Case of Pyosalpinx Caused by Oxyiu’is 
Vermicularis Complicated by Torsion of the Oviduct, {Heo ptiffo 
205 .) 

DISCUSSION 

DTI. WTLLTAJf P. IfRALY asked whether Dr. Smith had any tlieory as to how 
the worms got in. 

Dll. SMITH pro.sumed that she nmj' have had pin-worms which migrated from 
the anus up through the vagina, thence up through the cervix and lodged in the 
uterus and tubes. The process was one of very long duration on account of the 
di'Usity of tin* adhesions and that it probably caused her no trouble until the twist 
tightened up and gave her acute pain. 


Dr. RAiipH A. IIuRD rt'iiortcd a ea.se of Successful Laparotomy for 
Puerperal Pyosalpinx, 

The patient w.'is a young i)riinipnra rvliose pregnancy was api)ar(mtly normal until 
about three weeks before tlie e.slinmtcd date of confinement. At fids time .site began 
to .show evidence of a toxetnia which was char;ict(‘ri'/.ed chiefly by edema of the 
face and extremities but also by allmmimiria and .a moder.nte elevation of blond 
pr(‘ssnre. These sym[)toins, mild at fir.st, showed a distinct tendency In r!ij)id j)rogrc.si 
for (he wor.sf, and it wa.s d<'cided to induce labor .about at term. Elie w.as accord- 
ingly .admitted to the ho.spital and induction nttejupted by the bag method which 
was nnsucces'ftil. A second b.agging, consbined with rnjittire r)f the rnenihranc.s 
titid ndministr.ation of small divided do.ses of juluitary extract, w.as jjerfonoed 
forty-eight hears lat*'r. T.abor followed Inif {)rogre.<-scd very slowly with n-snllmg 
extrenn* fatigue. .After tdeoit thirty honrs of difficult intermittent jiiid rehitively 
inen'cettsa! bif.or, delivery of :i living tA'poiind baby w.-is .siiceessfully eflt'cted by 
ineiiittoi forceps, .‘'f.e w.-is esaniine.l vagin.’dly f.nty twice licfore delivery. 1 here 
I fairh' (lecp lioil.st'-f.'i! hiceration ef the cervix ami .a imdian episifi'oaiy v..'!' 
le.tii o 


w ;v 
do! 


c iiiel; -c.ere !m!i!i diatedy ri'jciljcd V.'itii inferrisjtte.i eatgrit '-ijtiirc-. 
He il.t third 'lay j-,e-tp;;rt!;m t!-.* patient «l<>v(-liijscd i. ‘i-'.ere etiii! v.ifh .> re-e 
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in temperature to nearly 105° P. It was accompanied by signs of pulmonary in- 
volvement and a diagnosis of broneliopneumonia was made. Gradual improvement in 
the chest took place and the temperature receded by lysis to reach nearly normal 
on the 13th day iiostpartum. The patient was in bad condition and began to com- 
plain of lower abdominal distress, which gradually became localized in the right 
lower quadrant and gave unmistakable evidence of an adnexal or possibly an ap- 
pendix lesion. Two weeks had now elapsed since delivery and the patient was in 
a very serious condition. Bimanual examination revealed a tender mass to the 
right of the uterus. As the woman was becoming rapidly rvorse it was decided 
to remove the focus of infection. 

Under gas anesthesia a p)ostcrior colpotomy was attempted but quickly abandoned 
because of the height and resulting inaccessibility of the lesion. The peritoneal 
cavity was entered through a low right rectus incision. Inspection showed normal 
ovaries, normal left tube, normal appendix and an apparently normal involuting 
uterus, although the serosa of all these organs was distinctly injected and devoid 
of the normal sheen of healthy peritoneum. The right tube was converted into a 
large spindle-shaped tumor measuring about 15 cm. in length and 5 cm. at its 
thickest portion. The fimbriated end was almost tot:illy occluded but allowed the 
exit of niinnto quantities of. a light creamy pus, from which was cultured the 


107 

ICfj 

icn 

10 -! 

loa 

ini! 

101 

100 

p;- 

r-j 

ov 


I J t i ^ **• *■* ^ *• •’* ^ ** * *** ^" ** ■*’ ^ 


' I! . , 

; ■. = 

I ' ' ' i ■ , 


' ■ I 


'» 1 1 . 

S,l ‘ I I 


1 

■ ill. 

,1 


It *,1 


■ : I 

li ■ ' , 


1 " ' I 
I . V ■ 


i' ' I. ' I ' 


■ l.'t'.'l','- 

' • V >/ .s 


Fis. 1. 


Staphylococcus aureus. The tube was rapidly excised and the abdomen closed 
after placing a cigarette drain down to the operative field and another deep into 
the posterior culdesac. The patient experienced a stormy postoperative period but 
by the fifth or sixth day began to show signs of definite improvement and continued 
to an uninterrupted recovery. She left the hospital with her baby after an illness 
of five weeks' duration and six months after confinement was in robust health 
with no demonstrable evidence of pelvic pathology. 

It is rather surprising to find that the literature contains relatively few references 
to these cases, although they certainly must not be so extremely rare. Writing 
in 1895, Baldy relates an abdominal section for large pyosalpinx performed in 1887 
one month postpartum upon a woman who avus fast approaching death. He believes 
that this Avas the first time that successful laparotomy was deliberately and know- 
ingb" performed in the course of puerperal infection. He Avas then of the opinion 
that other so-called conservative methods in similar cases may Avell be left in the 
hands of the timid and that now and then abdominal section becomes not only 
adAusablc but essential. 

Vineberg operated successfully by the abdominal route on several occasions. He 
formulated general principles to be employed in the treatment of postpartum tubo- 
ovarian infections and concluded that puerperal sepsis is a surgical disease and 
should, therefore, be treated by surgical methods. Byford published his views con- 
temporaneously and reported four laparotomies done by himself. He felt that pus 
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should be evacuated through the vagina whenever possible but that one should not 
hesitate to perform abdominal section for the higher up and inaccessible lesions. 

In 1910 Polak concluded that operative procedures should be avoided if possible 
and that they are not indicated unless there is demonstrable evidence of suppura- 
tion. In discussing the pathology of the various lesions of puerperal infection 
■Williams asserts that in most instances the tubes are not involved and that when 
they are the lesions are secondary to the peritoneal infection. 

DISCUSSION 

DE. I. C. EUBIN asked w'hether there was any lochiometra present, because 
some months ago in a woman at Mount Sinai who was five or six months preg- 
nant, an operation was done for appendicitis. A bilateral suppurative salpingitis 
was discovered. Nothing was done to the tubes, the abdomen was closed, and the 
patient -was turned over to the gynecologic service. It was a great question how' 
that woman in the fifth month or so of pregnancy could have developed a bilateral 
pyosalpinx, and the nearest we came to explaining the process was that she appar- 
ently had a closure of the internal os of the cervix and locliiamctra. Eepeated 
uterine contractions, which were not only sensible to the patient, but were palpable 
to touch, undoubtedly expelled this purulent secretion through the patulous internal 
ostia of the tubes. 

In the case Dr, Hurd describes, it seems in the first place, with the repeated 
bagging which was necessary for the toxemia and delivery, and, secondly, the 
suture of the cervix, that most likely a certain amount of edema in traumatized 
tissue probably caused a retention in the uterus, and the placenta being plastered 
on the one side, leaving the other side free, permitted the escape through the 
uterine ostium of the purulent uterine secretion, thus resulting in a unilateral 
pyosalpinx. 

DE, WILLIAM P. HEALY was impressed by the acutely-ill condition of this 
patient previous to the laparotomy, and yet the limited extent of pathology that 
was found in the pelvis to account for tliis state and the promptness with which 
she responded to the removal of the tube. It is a very unusual pathologic finding 
as a complication of a puerperal infection, ns practically always there is a throm- 
bophlebitis and a much more extensive lesion of the cellulitis type, not a salpingitis 
and especially not unilateral. 

It would seem that this must have been an infection in the tube that could only 
just have arisen within a few hours, practically before the operative procedure. 

It docs not seem po.s.siblo that it could have been there very many days. It did 
not behave like an ordinary staphylococcus infection; it behaved more like a gonor- 
rheal infection in the fact that there was a large, free tube. 

DE. IIUED (closing) said in answer to Dr. Rubin’s quc.stion, whether the in- 
ternal os wa.s clo.'cd and whether there was pos.'^ibly a reflux of lochia into the 
tube on that side, that this patient seemed to have a moderate amnunl of lochia 
and the immediate suturing of the cervix did nothing to close up the canal. 

Dr. G. L. SIohn'cii pre.sentcd a paper entitled Some Points in Veteri- 
nary Practice of Interest to the Gynecolog'ist, (For original article 
.sec page 254.) 

Dl.SCUS.IION 

DE. EOBKHT T. ri’.\Nir raid that Dr. Mo<m<-h had drawn attention to a vc.-y 
thing. That tlii? l*c:cg more and more rtalir.cd c.an b« t-cim from the 
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fact that in the nevr book on biology and pathology of women by Halban and 
Seitz, an entire volume is given over to the study of the sex life of domestic 
animals. 

A fact of great interest is that dealing with the lessened fertility of premature 
offspring. Dr. Frank referred to two sisters, fairly prominent young women, who 
were both premature. Their mother was a premature cliild, too. They are mar- 
ried to nonrelated husbands. One sister had two pregnancies which ended with 
hydrocephalic children. The other one has borne offspring which were either bom 
dead or died in the first few days following delivery. Their family histories have 
been gone into by all the prominent eugenic authorities and biologists, but no light 
has been thrown on them. He feels inclined to think that Dr. Moench has given us 
a little light in this matter. 

Dr. David Marine (by invitation) presented an address entitled Sex 
Glands, Suprarenal Interrelationship. 


BROOKLYN GYNECOLOGICAL SOCIETY 

STATED MEETING, NOVEMBER 4, 1927 

Dr. Charles A. Gordon presented the report of n case of Osteogenesis 
Imperfecta Congenita. (For original article see page 214.) 

DISCUSSION 

DR. ELIOT BISHOP reported a similar case in a thirty-two-year-old multipara, 
whose first labor was a forty-eight-hour stillbirth, in 1914. Her second, in 1916, 
was easy, with a normal child, now living and w'ell. Dr. Bishop first saw her 
February 22, 1920. As she had profuse vaginal bleeding, a tentative diagnosis of 
placenta previa was made at her home, and she was packed and taken to the hos- 
pital, where, in the early morning, a vaginal examination was made, and an os 
admitting two fingers, but no placenta, was found. 

A foot presenting was grasped and came away in his hand during very easy 
manipulation. Pituitrin was given and a tight binder applied, and a very fair 
imitation of labor ensued, and the bleeding stopped. In three hours, however, 
pains disappeared and bleeding began again, and a vaginal hysterotomy was done. 
A very friable fetus was extracted. The patient bled profusely and left the table 
in shock, but made a fair recovery. 

An autopsy gave the following: The fetus, a female, weighed 750 grams, and 
was approximately 30 cm. long. 

The top of the head, including the ears, was avulsed, through an oblique plane 
passing from the root of the nose to the suboccipital region, leaving the brain 
exposed and the eyes loose in their orbits. The left leg had been tom off at the 
knee joint and the right leg through the lower third of the femur. There was a 
transverse tear in the anterior abdominal wall below the left costal margin, open- 
ing the peritoneal cavity and exposing the liver. 

The skin and subcutaneous tissue was everywhere edematous and like soggy, wet 
cardboard, but no evidence of maceration. 

The fetus had a dwarfed appearance out of proportion to its apparent age, 
which was estimated to be seven months or thereabouts. The limbs and neck were 
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short, the thighs flexed and ahducted. A thick iaver of pale edematous snh- 
cutaneous fat covered the arms, legs, and shoulders. 

The most remaikable feature was the complete absence of ossification in the 
calvarium, which consisted of a thin membraneous layer to which the scalp was 
closely adherent and this membrane was lined by dura mater. There was some 
ditfuse hemorrhage under the scalp. The latter is covered with a growth of short 
hair. 

The bones throughout the body showed delayed and imperfect o.ssification. The 
base of the skull was composed largely of cartilage with .some scattered bone de- 
posits in the occiput and sphenoid. The vertebrae were soft and cartilaginous with 
small ossitic foci in the bodies. The sternum contained one area of ossification in 
the manubrium. The shafts of the long bones contained soft dark red bone tis- 
sue. The extremities and ribs could be bent and fractured readily. The pelvic 
girdle was detieient in ossification. The thoracic and abdominal viscera showed no 
gross abnormality. 

Microscopically the changes were not as striking as the gross picture. Sections 
made from ditrerent parts of the osseous system showed tardy ossification. The 
bone trabeculae were small, narrow, and fragmented. Calcification was deficient 
and the osteoblasts rvere poorly formed. There was embryonic connective tissue 
where bone ought to be in the proce.ss of development. Otherwise, there was noth- 
ing unusual in the microscopic patliolog}'. 

Dr. Bishop saw this patient three times that spring and she seemed to bo in 
good condition except that once she had had a verj- severe attack of pelvic pain 
lasting half an hour. lie saw her again in the .spring of 1.021, ns her periods 
were very scanty and tarry in color; on the fourth visit, on May 11, she feared 
pregnancy, though she had had a five-day period on April S, and there liad been 
no coitus .since March lu: her husband had developed impotence from .some un- 
known cause. On May 10, Dr. Bi.shop removed her right adnexa for an ovarian 
cy.stom.a with hemorrhage. Since that time .she has had amenorrhea, until this 
.Tilly when menses reajipcared. 

While it must be admitted that this is in itself an interesting case, the reason 
for reporting the case was the consideration of the possible etiologic factors for 
the osteogmiesis iinjierfecta, iinjiotence of the male, which we know is frequently 
aeeompanied by imperfect spermatozoa; and ovarian dysfunction, as evidenced by 
the amenorrhea, or jiifuitary dysfunction, as shown by the fleeting atteniiit at labor. 


rijJCAdo arxEcoLoairA], .society 

sr.\ri:D ^tKF.rixa, ic, n>27 

J)r. C. 1). TI.\t-cii reported ;i ca.se of Hematoma in the Sheath of the 
Rcctns Abdominis Mnscle Due to Spontaneous Rupture of a Vc.sscl. 
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in the inorniiig while turning from one side to the other in bed, she felt a stabbing 
pain in the upper right abdomen. It was more severe and sudden than her previ- 
ous stomach attacks, and was soon followed by nausea, vomiting, sweating, and 
partial collapse. Physical examination made about six o’clock that morning re- 
vealed a tender, htird mass extending from, the gall bladder area slightly below the 
umbilical line, three inches in diameter with edges well demarcated. A sedative 
was given and the patient was moved to the hospital. 

Although this was definitely an “acute abdomen,’’ the very sudden onset, the 
atypical physical signs, and the lack of corroborative laboratory findings made one 
hesitate about immediate surgical intervention. On entering the hospital the blood 
pressure was 160/92, temperature 99.6°, resi^iration 22, and pulse rate SO. The 
urine contained a trace of albumin and a few pus cells. The blood picture showed 
1,000,000 red cells, 11,000 leucocytes, 75 per cent hemoglobin, and a coagulation 
time of one and one-half minutes. On February 6 the symptoms had abated 
slightly. X-ray examination on that day added nothing except a misleading sug- 
gestion that a tumor mass was pressing upon the duodenum from behind. Pelvic 
examination revealed only induration and resistance extending into the right lower 
abdomen. On February 7 ecchymosis appeared in the skin about the umbilicus and 
on the right abdominal wall. The temperature reached 100° and the pulse 90. 
Vomiting had ceased, but nausea continued. The tumor mass had increased in size, 
but its edges were not so easily outlined. Two tentative diagnoses were suggested: 
first, ovarian cyst with twisted pedicle; second, rupture of blood vessel in the ab- 
dominal wall. The possibility of the former seemed to make laparotomy imperative. 

On Fobruaiy 8, through a right rectus incision, a handful of blood clot was 
removed from the abdominal wall. The peritoneum was intact and was not opened. 
There was no active bleeding and no fresh blood. In the bed of the cavity con- 
taining the clotted blood was the distal portion of the deep ei^igastric artery dis- 
sected free from all surrounding tissues for a distance of twelve centimeters. Its 
anastomosis with the superior epigastric could not be demonstrated and had prob- 
ably been destroyed. The artery was ligated and the free portion removed. The 
wound was closed without drainage. The patient made a good recovery and is in 
good health today. 

In this particular case the vessel was thrombosed, the bleeding had stopped, and 
the tissues would probably have absorbed the dot. If the diagnosis in this typo 
of lesion could be definitely decided upon, it is i)robable that surgical interference 
could be avoided in those showing no evidence of continued hemorrhage. 

DISCUSSION 

DR. CAREY CULBERTSON said that since he worked up the literature on 
this subject in his report of two cases, he found that there arc two or three cases 
a year reported in the German, French, English, and American literature, so that 
this condition while not common is not so rare and it invariably brings in the 
points of differential diagnosis mentioned by Dr. Iltruch. 

Di{. Irving S. Stein and Dr. M. L. Leventiial ])rc‘sented a paper on 
Laparotrachelotomy ; An Analytic Report of Forty Consecutive 
Operations Without a Death. (See page 229.) 

Dr. W. G. Danforth and Dr. R. M. Grier presented a paper on Five 
Years’ Experience With Low Cervical Cesarean Section. (See pao-e 
239.) 
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DISCUSSION 

DR. J. B. DeLEE said he was pleased that the various hospitals and most of 
the members were recognizing the value of the low or cervical cesarean section, to 
which he has given the name of laparotracheolotomy. 

On theoretical grounds Dr. DeLee has the following objections to the trans- 
verse incision: In the first place, the danger of hemorrhage, which Dr. Stein 
says is minimal. He has had 5 cases, in 2 of which the hemorrhage was considerable 
from the base of the broad ligament. These operations were performed by ex- 
perienced men. A surgeon in another hospital had a case of severe hemorrliago, 
requiring transfusion. Difficulties might arise in the subsequent labors. Piiysio- 
logically, when the uterus contracts, it pulls away from the cervix in a longitudinal 
direction. There is a predisposition to abdominal hernia, admittedly greater with 
the vertical incision. The next objection is that in case an infection occurs, the 
pus is high up in the abdomen rather than low down near the external os whore it 
can be readily reached, or easily find exit. "When a women with a low cervical 
section becomes infected, it is not at all difficult to put the finger through the ex- 
ternal os and force it through the stitches under the bladder and let out the pus. 
Furthermore, the pus very often takes its way out through that opening, whereas 
if the pus were high up under the bladder it would be more apt to cause a peri- 
metritis or a thrombophlebitis. Another objection is that anatomically the blood 
vessels in the midline are smaller and less numerous. A practical objection that he 
found was the difficulty of making an accurate suture. The upper end of the 
lower segment is more likely to retract into the body of the uterus, particularly 
if the woman has been in labor long. The only case of embolism he had in his 
largo series of low cervical sections was in a transverse incision. That patient 
recovered. The only advantage ho could sec in a transverse incision is that it is 
a little bit simpler and the delivery is a little easier. 

Although experiments show that ethylene docs not increase the clotting time of 
the blood nor the coagulation time, Dr. DcLcc found that the amount of hemorrhage 
is often greater than it should be. However, ethylene is becoming more pure and 
perhaps the tendency to oozing is being eliminated. lie uses it a great deal but 
had many cases in which he is convinced that ethylene caused extra bleeding. 

At the Lying-in Hospital they give what is called “dosilene,” a little alcohol, 
a few drops of ether and water, purely suggestive. No general anesthetic is used, 
if local anesthesia is possible, and he cannot recommend this plan too highly. 

The low cervical cesarean section is con.sidercd more difficult than the classic. 
On the other hand, he has had quite a number of classic sections that caused 
a great deal of concern. Some of them bleed frightfully. Several times ho has 
had to pack. There have been quite a number of cases of death from hemorrhage 
after the classic. The uterus relaxes or ruptures itself and the woman bleeds. 
Most of the cases of postoperative shock after classic cesarean section arc due 
to that fact. There is not a case on record where a woman has bled after the cer- 
vical cesarean section. Once in a while a low cervical presents complications. If 
the man .starting the practice of cervical cesarean section will limit his operation 
to the woman who has been in labor a long time, ho will have no difficulty. The 
teat of labor is a very uncertain matter. Some men will call a Ic.st of labor a 
few hours. Other.s will wait until the cervix is dilated and the pains are very 
.“Srong for rever.al hours. Somctirnc.s a woman is considered fo have had a Kufficient 
te.st of lal>ar 'vhen ehe starts out manifestly wrong; again ho waits fi long time. 
He cited a ca*’e in point: A woman pregnant for the second time rvns hroiighl to 
the hospitrd. 8hc had a high forceps with her tirst haliy and had a ju'^to minor 
He thought he could get the reven p»ound Ijaby through. A test of labor 
WE* gircE. F'::c L'-j;:!!! h.a^ing pair!* at 12 oVloek or.'* day and halwred until the 
r.rj*. afterrmor. at ff. Fhc h.ad go'*'! pains and complete dilatation. Jff ruptured 
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the membranes and let her labor for two hours with very strong pains recurring 
every two minutes. At the end of that time the head was just as high. He then 
did a cervical cesarean under local anesthesia. She is now making a perfect 
recovery. 

He has adopted the interrupted suture almost entirely for the low cervical. It 
takes fifteen to twenty minutes longer but seems to be better. 

dr', carl henry DAVIS said that during the past year some interesting 
anesthetic experiments had been done by Dr. Yates and Dr. Raine at Columbia 
Hospital, Milwaukee. They demonstrated that thirty minutes of anesthesia with 
ethylene oxygen or nitrous oxide oxygen, without an operation reduced the oxygen- 
carrying power of the blood to such a degree that it would take a transfusion of 
500 c.c. of blood to bring it back to normal. After surgical operations it was 
found that it would be several days before the oxygen-carrying power was back to 
normal. He thought this was one of the strongest arguments ever advanced for 
local anesthesia. 

Dr. Davis questioned whether or not it is advisable to do a cervical type opera- 
tion in patients who have been delivered previously by the classic operation. 

DR. D. A. HORNER called attention to a complication that occurred in two cases 
in which no packing was used. In both lochiometra developed which gave the pa- 
tients considerable trouble. In no case that he knew of in which packing was used 
in the cervix has lochiometra developed because packing itself has a tendency to 
contract the uterus and if the cervix is not well dilated, it will have a tendency to 
increase the dilatation. 

Infection is not produced, as a rule, by the introduction of the packing which 
is a prophylactic. There are several cases reported in which the packing was in- 
cluded in the suturing. In these cases difficulty was encountered in removing the 
packing. In one instance the packing was left in the uterus and was finally 
removed after the patient had been sent home several weeks after operation. No 
complications developed wliile she was at home, even though she removed the pack- 
ing herself. 

DR. J. P. GREENHILL said there were records of only eleven authentic cases 
of rupture of the lower uterine segment scar after the low cervical section in a 
series of over 25,000 cases. All of these ruptures occurred during labor — ^none 
during pregnancy. 

At the Chicago Lying-in Hospital a follow-up in patients who have had more 
than one cervical cesarean section is being done. Thus far they have had 87 re- 
peated cervical sections. Most of these were second operations but 8 patients 
have had a third and 1 patient a fourth cervical operation. There has not been a 
single case of rupture of the uterus. There have been 2 maternal deaths. An in- 
tersting point is that a number of these patients subsequently became pregnant 
and were delivered through the natural passages either spontaneously or by forceps. 

Dr. Greenhill is now studying the sears removed at the second, third, and fourth 
low cerv’ical operation. In nearly all cases the scar is not visible to the naked 
eye, but pieces of tissue excised from the area believed to be the site of the previous 
incision or incisions showed evidence of scar tissue microscopically in most instances. 
The scars were strong in practically all the cases. In 2 cases microscopic examina- 
tion of the scars showed definite evidence of infiammation. 

Not only can low cervical cesarean sections be performed successfully under 
local anesthesia but also Porro operations. 

DR. C. S. BACON said that the papers read did not quite settle the doubts in 
his mind regarding the advisability of the low cervical cesarean section. In the 
first place, the indications for the operation were necessarily given rather briefly 
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!uid therefore perhaps not satisfactorily. The test of labor is so uncertain and un- 
scientilic that he did not think it counted voiy much. Then the comparison of 
the results of the low cervical section done by very competent experts with the 
results of cesarean section done by individuals in all parts of the country is not 
quite fair. It seemed to him that the decision is chiefly dependent on what Dr. 
DeLce spoke of, namely, the nature of the sear after low section. If the scar is 
better and stronger in low section, then that may be a very good reason for making 
it. It is a inorc difiicult operation than the classic operation; it takes longer, 
and it is attended with a great deal more danger for the average operator. As 
far as infection is concerned, it is doubtful whether there is very much advantage 
in it. 

Dll. M. L. LEVENTIIAL said that some of the patients reported in Dr. Stein’s 
series are pregnant for the second time and they have had an opportunity to test 
the scar in those cases. In one case a patiojit delivered by a low cervical section 
with longitudinal scar came up for appendectomy one year later. The line of 
incision was examined, no evidence of any scar was found and there were no ad- 
hesions. In the other case the patient had a lo\y ccrvic.al section a few years ago 
and was recently delivered vaginally, having been in labor fourteen hours. Upon 
removal of the adherent placenta, the lower segment was examined and no evidence 
of scar was found. • 

In this whole series no bladder injuries occurred even though the bladder was 
high during operation ; and no more catheterizations were nece.ssary tlian after 
pelvic delivery. 

Dl?. .7. L. I3AEH said thiil an .•inalysis of the Lying-in Hospital st.-itistics, i)re- 
sented by Dr, DeLce, gave a mortality rate of 1.1 per cent in low cervical cesarean 
section. An analysis of the ^Michael lleesc A[utcrnity in the two grou])s, classic 
section and low cervical section, all done by members of the obstetric sfafT of the 
hospital, trained obstetric surgeon.®, reveals that in the classical section there was 
a mortality of o.o per cent and in the low cervical 1.15 per cent, which to him was 
very conclusive evidence of the advantage of the low tyj)e of section. In this 
connection he took occasion to answer the coinnu'nt published by Dr. DeLce in the 
Year Jiooh of ]02.'5, relative to the increased risks for confinement cases in the gen- 
eral hospital, of which Micliael Heese repres(>nfs one. The morbidity jiresented by 
Dr. .Stein and the mortality of Lit jier cent in the low cervical section as against 
1.1 per cent for the Lying-in Hospital indicate that a maternity ward prni)erly con- 
dsicted in a general hospital compares f.avonibly in mortality and morbidity with 
the maternity hospitals. 

In connection with the disadvantages of the tninsverse incision tliat Dr. DeLcc 
broiigiit up, Dr. Haer statial that ^[nnro Kerr does not use j»it>iitrin. He maintains 
that by avoiding pitiiitrin he has a noimally retracted Uiq'cr half of the lower 
uterine segment tuid he, therefore, has no difliculty in suturing the trnnsver.'-e 
incision, tin- cut edge,- remainitig equally thick. 

Abo on the <jni’''fion of lupture. tliey iiti' u®ing the transverse incision and for 
the p;:-t year hnM- shaped the im-i.-iion decidedly moK' semihuirn than tiaie-\ersc with 
<oTt\e\ity peititing downward, s'. there is no ri~k of CNtensive iaterrd tejiring. 1 hi’ 
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He agreed witlr Dr. DeLee that sometimes in dealing with the classic section 
the hemorrhage was difficult to manage. While he sometimes has hemorrhage in 
the low cervical that is troublesome, he has had no trouble in controlling it. 

Dr. Danforth’s first series represented 30 cases and since it was made up, 2 
more cases occurred, making a total of 32, the same as Dr. Stein’s series, so tliat 
the two papers presented represent a total of 04 cases. The time of rupture of 
the membranes is a little longer in Dr. Stein’s series — 17 against 12. There has 
been no essential difference in the recovery, in this type of operation and the old 
tjT}e, but there is considerable difference in the mortality. The mortality for the 
classical operation is aronnd 7 per cent. The deaths are not entirely due to the 
operation. One patient had a cardiac dilatation; the autop,sy showed no trouble 
in the abdomen. One patient died from pulmonary embolism. There were no 
deaths from sepsis. 

He did not think that there was an attempt i]i .this presentation to make a 
comparison of the results of cases done by men who are supposed to be experts 
in this held and the general operator. Dr. Bacon spoke of the lack of value of 
such comparison. That is not jicculiar to cesarean section because the mortality 
in any operation is less in expert hands. Even in well run hospitals, such as 
Michael Reese or the Evanston, the mortality from the old operation does run 
higher than in the low operation. From that point of view as well as the point 
of view of morbidity he believed the low operation has the advantage over the 
old operation. 

So far he has not done a second cervical section on a woman who has already 
had one. In answer to the question whether a woman who had had a classic 
section should not be delivered the second time by a classic section, he said that 
was a matter that had to be decided at the time. If the classic section scar 
was good and there were no adhesions below to give one trouble, he saw no reason 
why one should not do the second section by the cervical method. 
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Physiology and Pathology of the Breast 

Pianese, P.: Besearches Concerning tlie Origin of tlie Epidermal Pigment of 
the Nipple and Its Areola. Archivio di Ostetricia o Ginecologlia, 1925, xii, 
73. 

The majority of investigators believe the epidermal pigment is of dermal origin 
and is elaborated by the endothelial reticulum. Others assume that the pigment is 
of epidermal origin. There fmally is a mixed theory, i.e., the pigment is sometimes 
of dermal and at other times of autochthonous origin. 

In liis researches, Pianesc has been able to show that the pigment is distributed 
in the epithelial cells in the form of veiy small granules attached to the small 
threads of the protoplasmic network of the cells. Tliis position of the pigment 
granules shows that the pigment is of protoplasmic origin and is either a trans- 
formation or a secretion, and that it originates in the epithelial cells. 

In pregnancy the extension and increase of the pigment depend upon the peculi- 
arities of general pigmentation in the individual. 

E. L. Faust. 

Horn, J.; Hypcrmastla Axillaris. Acta Gynecologica Scandinavica, 1924, iii, 
Supplement. 

Hypermastia signifies abnormally situated breast tissue. According to Horn, 
this condition is found in 3.5 per cent of Nom-egian women and occurs three times 
as frequently as all other forms of ectopic breast tissue. In 13.5 per cent of the 
cases where hypermastia axillaris occurs, it is associated witli breast tissue situated 
in otlicr abnormal locations. The axillary tj'pe is distinguished from the other 
tj'pes by the very rare occurrence of nipples, arcolas, or areolar musculature. In 
onlj- 2 per cent of the cases is a rudiment of a nipple found. In structure, the 
axillary breasts resemble exactly that of the normal breast, but they arc smaller 
and usually have no nipples. Axiliaxy- breasts undergo the same Iiyportropliy during 
pregnancy and the same regressive changes in the puerperium and like true breasts 
they enn develop markedly at puberty and during the mcnstnial periods. At puberty 
and during menstruation and pregnancy they seldom produce symptoms but post- 
partum Ihev are often painful. Thev have verr- little clinical significance, 

J. P. Gt'.rr-:rim.i.. 


Purvess and Iladlcy: Accessory Breasts In Labia Majora. Britisb Journal of 
b'urgcrj-, 1927, xv, 279. 
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parative anatomic point of view. The breasts were removed and proved, histolog- 
ically, to be made up of actively lacating mammary gland tissue. 

M. Seeug. 


Dyroff, R.: The Physiology -of Mammary Gland Secretion. Archiv fuer Gyna- 

kologie, 1926, cxsis, 308. 

The author determined the differences existing under the various conditions of 
pregnancy, puerperium, menopause, etc., between the intramammary temperature 
and the temperature of the blood. A small incision was made in the skin of the 
breast and a fine capillary thermometer inserted directly into the breast tissue. 
He found that the temperature within the breast increased as lactation becomes 
established. The difference between blood temperature and the intramammary tem- 
perature, exclusive of pregnancy and lactation, is 1.64“. There is a temperature 
rise in the breast when the milk comes in and the breast may have two degrees 
more temperature during this time than the blood shows. A failure to show this 
rise in breast tissue temperature may be of help in the differential diagnosis of 
hypogalactia. There is no direct relationship between the amount of breast secretion 
and the congestion and swelling of the breasts at the onset of lactation. There is 
no intramammary rise of temperature during nursing. There is, however, a marked 
temperature rise in the breast during the first ten to fifteen minutes following lac- 
tation which gradually recedes as the breasts refill. During the first half of preg- 
nancy there is a slight difference in temperature between blood and breast 
(0.6°-0.9°). The figures approximate those found in the nonpregnant state. In 
late pregnancy there is practically no difference. The same holds true for the 
breast in abortion. Extrauterine pregnancy when unruptured shows the same differ- 
ences as are found in early pregnancy and when ruptured resemble those found in 
abortion. Menstruation, tumors and adnexal disease produce no temperature changes 
in the breasts. 

Ralph A. Reis. 


Nakanishi, T.: The Temperature of the Breast in Pregnancy and the Puerperium. 

The Japanese Journal of Obstetrics and Gynecology, 1927, x, 43. 

It is a physiologic fact that glands in general show a rise in temperature during 
secretory function. The mammary glands exhibit the same rise in temperature. 
The following is a summary of observations made in 444 nongravid, gravid, and 
puerperal women. 

The breast temperature of healthy nongravid women is far lower than that of 
the axilla. The breast temperature of gravid women is higher than that of the 
axilla. . 

No difference is recognized between primigravida and multipara with regard 
to the temperature of the breast wliich does not secrete colostram. It rises as the 
pregnancy advances and in the puerperium it is higher than during pregnancy. It 
is higher immediately after lactation than before nursing, and in puerperal women 
who do not nurse it is absolutely the same as, or lower, than that of the axilla on 
the fifth to seventh days after labor. In puerperal women who have insufificient 
secretion it is often lower than that of the axilla. When improved by treatment, 
it is higher than that of the axilla. 

The measurement of the temperature of the breast is a convenient way for, 
determining the prognosis as to the secretion of the milk. • 

J. P. Greenhill. . 
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Polano: Investigation of Cyclic Changes In the Pemale Breast During the Period 
of Sexual Activity. Zeitseliiift fur Geburtshiilfe und Gynakologic, 1924, 
Ixxxvii, 363. 

The glandular tissue of tlie female breast, both in nuUiparous and in parous 
patients, shows physiologically a cyclic proliferation in the premenstrual stage, wliich 
is followed at the beginning of menstruation and during the interval by a retrogres- 
sive phase. In contrast to the uterine mucosa, however, there are such great 
individual variations in the degree of proliferation and particularly in tliat of 
retrogression that the establislunent of typical normal pictures, especially of the 
interval stage, is extremely difficult. 

Margaret Scudlze. 

Tso, Ernest: A Study of the Fat Lactose, and Protein Content of Chinese 
Women’s Milk. The China Medical Journal, 1924, xxxviii, 026. 

A stndy of 87 samples of Chinese women’s milk shows that its percentage com- 
position differs in no essential respects from the composition of human milk in 
other countries. The fat content varies considerably in individual samples. It is 
generally high in the strippings and low in the fore milk. It tends to bo higher 
in mature and late milk than in colostrum milk. Samples obtained practically 
simultaneously from the right and left breasts may at times be quite unlike in their 
fat percentage. An investigation of the milk of those women who nurse their own 
babies and the milk of wet nurses shows that the former is usually richer in fat 
content than the latter. 

The lactose is, relatively speaking, the most constant. The protein content 
varies to a -wider extent than docs lactose, and less so than fat. 

F. J. SOUBA. 


Grant, Agnes H. : Tlie Nutritional Requirements of Nursing Mothers. The Effect 
of Lowering Botli tlie Antirachitic Vltamine and Calcium in the Diet of the 
Mother Upon the Development of Elckcts in the Young. American Journal of 
Hv'gicnc, 1926, vi, 22S. 

The effects of lowering both the antirachitic vitaminc and calcium of the 
mother’s diet arc seen in the retarded growth of the young when they are kept on 
a uiiifonn low calcium, low vitaminc diet, as well as in the change in the typo of 
rickct.s which develops on this diet, and in the increasing readine.ss with which the 
disease attacks the spine. 

The rate of growth of the young, after weaning, is correlated with their weight 
when they arc weaned, and upon the length of the interval before they begin to 
develop signs of rickets. The weight cun-c.s flatten a.s the disease dcvclop.s, until 
finally tdl growth ecascs, and the wciglit curve.s become straight lines. 

The age at which the young begin to develop .sigris of rieket-s, the rapidity with 
which the disease develops, atid the severity of the final lesions depends mens upon 
the diet of the mother.s than upon the weight of the young when they are weaned; 
the largest and most resistant of the young from mothers on rnchitic diets develop 
rickets at .an r.nrlicr age, nJid in a more .severe foria, than the lightest weight young 
fro::! mothers on a conipleto diet. 

The type of rickets wliich develops in young that are kejit on a nniforrn lov 
crdciung Inv.' vitiunir.e diet change.^ from the slow progress of the chronic type of 
thi" to tiic rrtpid development of the very acute typres, ns tl.e vifaroine and 

ralcitirn cc-tent of the mg'lh.crs' difts are progrec-nvely nltcred from the diet? v.liicfi 
are rich in both ealciurr. and vitainine to those which are deficient in both of 
tbe-c fact.ir?. 



REVIEWS AND ABSTRACTS 


303 


The increasing readiness with which rickets attacks the spine in the young that 
are kept on the uniform rickets-producing diet is a fairly accurate index of the 
kind and amount of the calcium and vitamine deficiency in the mother’s diet. 

Adair and Prosiiek. 

Stockman, Ralph; The Action of Atropine on Milk Secretion. Edinburgh 

Medical Journal, 1927, xxxiv, 340. 

It is ordinarily taught that preparations of belladonna suitably made up for 
direct application to the mamma are clinically very effective in arresting the secre- 
tion of milk. 

As it is often necessary in practice to arrest milk secretion in women owing to 
intercurrent illness or for other reasons, it seemed desirable to settle the question 
definitely from the practitioner’s point of view, and this could readily be done in a 
midwifeiy clinic. Fifty-tw’o cases were treated, and the same procedure was fol- 
lowed in them all, 1/100 grain atropine sulphate being administered hypodermically 
morning and evening for the first seven days after delivery. No other treatment 
was given except in a few of the cases noted below. 

Seventeen of the 52 were primiparae, all healthy young women with abundance 
of milk. In 15 of these the amount of milk formed after beginning the atropine 
was so small that it caused no discomfort and no further treatment was required; 
in one, the breasts became hard on the third day and a single dose of magnesium 
sulphate was given in addition; one began to nurse her child but it died on the 
second day. The breasts became hard on the fourth day of atropine administration, 
and a dose of magnesium sulphate was given after which no milk formed. 

Thirty-five were multiparae, all of whom had a plentiful supply of milk, but 
nursing was avoided on account of debility, anemia, tuberculosis, nephritis, or death 
of the child. In 27 of these the secretion of milk was completely arrested; in 7 
sufficient milk formed to cause discomfort and to require the administration of one 
or several doses of magnesium sulphate; in one an acute attack of pyelitis with 
high temperature supervened on the seventh day. Nursing was stopped and atropine 
given, but it failed to arrest milk secretion and the breasts had to be exhausted. 

Our knowledge of the physiology of milk secretion and its relationship with the 
nervous system and certain of the endocrine glands is so unsatisfactory that it 
would be waste of time to indulge in what must be mere speculation regarding the 
mode and point of action of atropine in arresting it, but it seems certain that the 
commonly accepted view that atropine has the power to arrest milk secretion is 
correct. 

Wm. C. Henske. 

Debuys; A Simple Dressing for the Breasts of Mothers of the Newly Born. 

American Journal of Diseases of Children, 1927, xxxiii, 841. 

The author devised an adhesive plaster dressing (shown in photographs) which 
holds the breasts perpendicular to the chest wall and pointing directly towards front. 
They are supported in this position without being pressed down. There is no 
compression of the mammary glands, no obstruction to any of the ducts and no 
twisting of the nipples; hence the milk may be secreted without obstruction, and 
the natural leakage of the excess milk may take place in a normal way. It is 
most useful when applied about the fifth day and allowed to remain for about five 
days. 

Fissured nipples, and caked or abscessed breasts have been rare with the use of 
this dressing. 


S. E. Pesetke. 
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Irvin, Koliert, B.: Caffeine in the Breast Milk of Coffee and Tea Drinkers. 

Medical Journal and Eecord, 1926, cxxiv, 37. 

There was obtained constantly from the breast milk of coffee and tea drinking 
mothers a substance possessing the characteristics of caffeine. In crystalline shape, 
solubility in water and chloroform, and in its capacity to bo sublimed, this sub- 
stance is highly suggestive of caffeine, or possibly a derivative thereof. Since it 
was found only in traces in human milk its absolute identification was extremely 
difficult. 

The caffeine-like crystals were foxmd. to be absent in the breast milk of a 
woman who drank no coffee, tea, or other alkaloid containing substances. 

"Wm. C. Henskh. 


Frensdorf: Transmission of Luminal Through Milk. Munchener Mcdizinischo 

Wochenschrift, 1926, Ixxiii, 322. 

It has been previously shown that such substances as iodine, salicylic acid, ether, 
mercurj', salvarsan, and morphine when administered to the pregnant or nursing 
mother could bo recovered in the mother's milk. The author reports a case of a 
patient, forty-six years of age, who in the ninth month of pregnancy, was seized 
with an epileptic fit. The patient was given 0.3 gm. of luminal in 3 doses in one day. 
There was no repetition of epileptic seizures. One week after the attack the 
patient was delivered of a normal apparently healthy female infant which cried 
lustily at birth. The infant was put to the breast at 3-hour intervals but after 
the second day it refused to nurse. The infant seemed to be in a state of ‘twilight 
sleep" for six days. This was suggestive of a cumulative effect of the luminal 
excretion. Frorn the eighth day to the eleventh day on discharge the baby vras 
again perfectly normal. By this time the luminal must have been completely ex- 
creted when the baby resumed its normal state. 

As yet there is no literature as regards this drug with special reference to its 
excretion in breast milk. 

W. B. SF.nniN. 


Schreiner: Shall Uic Child Nurse in the Presence of Mastitis? Zcntralblatt fur 
Gynukologic, 1924, xlviii, 1016. 

The question of treatment of the mastitis of nursing women, particularly whether 
at the beginning or during a mastitis the child should be nursed, is discussed by 
Schreiner on the basis of 151 cases of mastitis observed among 5,252 patients in 
Cassel. Be concludes that at the first clinic.al appearance of mastiti.s nur.sing should 
be interrupted, and the breast placed absolutely at re.st and treated with antiphlogis- 
tic.';. This gives sivtisfactory results in 90 per cent of ciifc ?, and tlie temporary 
removal of the child until tiie disappearance of inflammation i.s followed by per- 
manent lo.';.s of secretion in only a very small percentage of case.“. 

Lrrn.r.. 


Schmidt: Tho Treatment of Commencing Mastlti.s With Local Injection of tlic 
Patient’s Blood. Zcntralblatt fiir Gyniikologie, 192.', xlis, IfiOa. 

The V. riter r’.dd.c to the aecep't'-d methods of frentment of early innstiti.s tlie in- 
j< ct!ea of pe.tif-nt bior.d to whif-li l-.ns been added 3.^^ jwr cent isotonic sodium 
ojirato * el at ion. Tis-' iiijoetion i,x nindf- around and undi-rierji.’i the infiltrafod nrea, 
20 to .'0 i-.i-m., neivirdint; tf> fhe estent of She breast irivolvecient. In five 

a raj'id in the ri/o of !hi« area, and fif'.ab'ng without rb”"'''-- 

)“<"> ''’.a’ ti," !r.''!!irr va*- abl-- to ■nur?e la four or fiv'- day,i. The- 
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case 'was cured after two series of injections, but in a furtlier five cases 'wbere 
only a small quantity of blood (10 c.cm.) -was injected, ineision and drainage 
unfortunately were necessary. 

Little. 

Seitz, L.: The Treatment of Mastitis by Means of the Bardenheuer Incision. 
Monatsclixift fiir Geburtsliilfe und Gynakologie, 1925, Ixxi, 134. 

The author recommends the use of the Bardenheuer incision for recurring mas- 
titis 'with multiple abscesses, for deep-seated and retromammary abscesses and for 
diffuse pldegmonous inflammation over a great part of the breast. The incision is 
made as follows; An arc-shaped incision is made at the lower edge of the breast, 
thereby separating the gland tissue from the underlying tissue. The breast is 
lifted up, all abscesses are opened and gauze is inserted into the wound. Because 
of the position of the incision there is abundant drainage when the patient is in 
the horizontal position. When the scar heals it is entirely concealed by the over- 
hanging breast. This incision was used by the author with success in seven cases. 

J. P. Greenhill. 

Harttung: The Treatment of Mastitis With the Patient’s Own Blood, the Barden- 
heuer Incision and Secondary Suture. Monatsehrift fiir Geburtshilfe und 
Gynakologie, 1927, Ixxvi, 4. 

In the early treatment of mastitis the author waimly recommends the intra- 
muscular injection of the patient’s own blood. The beneficial results are the same 
as those derived from protein therapy. Wliere incision of the breast is necessary, 
the type of incision which gives the best results in all cases is that of Bardenheuer 
at the lower edge of the breast. The after-treatment consists of the application of 
tampons saturated with 10 per cent sodium chloride solution. On top of these, 
compresses of normal salt solution are placed. The hjTpertonic saline solution must 
be made to saturate the entire woimd. After the wound is clean, the edges are 
sutured -without disturbing the granulation tissue. 

J. P. Greenhill. 

Hartmann, Eenaud, and d’Allaines: Pseudo-Neoplastic Tuberculosis of the 
Breast. Gynecologic et Obstetrique, 1924, x, 6. 

4 

Most writers have concerned themselves with consideration of disseminated or 
confluent forms of breast tuberculosis. There is another type wliich does not at all 
resemble tuberculosis to the naked eye and reveals its true character only on 
microscopic examination. The authors have had three cases of this form, called 
pseudo-neoplastic tuberculosis. 

Case I., forty-nine years old, complained of a tumor of the breast. The first 
sjunptom noticed was a retraction of the nipple, later a very slow increase in volume 
of the indurated area, never particularly painful. Amputation of the breast -with 
removal of the subjacent portion of the pectoralis major; axilla dissected. Patient 
made an uneventful recovery. 

Pathology: On cut section of the tumor one sees a very voluminous mass of 
fibro-fatty material which is separate from the nipple. Immediately below the 
nipple there is a reddened area in the center of which is a small cavity containing 
peenish liquid. Microscopically there are glandular lobules filled with character- 
istic inflammatory lesions in the middle of which one finds occasionally typical fol- 
licular lesions of tuberculosis. 

Two other similar cases are cited, in each of which operation was done for 
supposed carcinoma of the breast. 
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The authors stress the fact that the important picture microscopically is a diffuse 
inflammation of the breast, the lesions being in the connective-tissne layer. The 
gland itself seems little affected. Occasionally a proliferation of the acini occurs, 
giving the picture of adenomas. 

This illness develops, in general, in healthy subjects. Earely is any pulmonary 
tuberculosis demonstrable. The onset is insidious, with little or no pain. The tumor 
simply appears. Age incidence on twelve collected cases was thirty-five to sixty, 
thus corresponding with cancer. This form constitutes approximately 35 per cent 
of breast tuberculosis. 

The most confusing thing about this tyiDC to the surgeon is that it almost in- 
variably is adherent to the skin, which often takes on the appearance of an orange 
.skin and is accompanied by retraction of the nipple. Axillary adenopathy is liabitual 
but not particularly characteristic. The evolution is slow, simulating cancer. In 
one case there was a bloody discharge from the nipple and it was thought to he 
an intracanalicular epithelioma. 

In the caseous forms or frankly suppurative forms cures can sometimes be 
effected by simple incision, followed by drainage with curative injections or 
curettages, but usually recourse is taken to amputation. In the pseudo-neoplastic 
form, amputation with axillary dissection seems the sole treatment which has been 
practiced up to date. The procedure is thus the same as for carcinoma, but it 
seems useless to make excisions of muscles and the operation ought to be more 
limited. 

Adair axd Pikrce. 
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Original Communications 

A SUEVEY OF CESAEEAN SECTION IN THE BOROUGH OF 
BROOICLYN, CITY OF NEW YORK''' 

By Charles A. Gordon, M.D., F.A.C.S., Brooklyn, N. Y. 

I N 1926, the Brooklyn Gynecological Society decided to undertake 
an investigation into the indications for which cesarean section was 
being done in the Borough of Brooklyn, City of New York. 

On the Survey Committee were Drs. Ralph M. Beach, Francis B. 
Doyle, Harvey B. Matthews, George W. Phelan, Joshua Ronsheim and 
Charles A. Gordon, Chairman. The results of that study have been 
analyzed by the Chairman. 

Our inquiry was modeled on “The Results of a Collective Investiga- 
tion into Cesarean Section performed in Great Britain and Ireland 
from the year 1911 to 1920 inclusive,” analyzed by Eardley Holland, 
in the Journal of Obstetrics and Gynecology of the British Empire 
(Autumn-Winter, 1921). 

Professor Holland gave us much help at the beginning of our work 
and sent us copies of his forms which we have closely followed. Our 
material, too, is arranged like his, both because we thought his work 
exceedingly well done, and because paralleling his study would make 
the details of our analysis more accessible. 

Cesarean section has been studied in the hospitals of the Borough of 
Brooklyn, City of New York, for the years 1921 to 1926 inclusive. All 
the hospitals in Brooklyn where we believed cesarean section was be- 
ing done were invited to participate. Blank forms were arranged for 
convenient tabulation. All the large hospitals and many of the small 
ones furnished their statistics and cooperation was excellent. 

Not all the cesarean sections done in Brooklyn during this period . 
were available for study, as a few of the small private hospitals were 

•Presented at a meeting: of the Brooklyn Gynecologrical Society, 1928. 


Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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unable to supply us with their figures. A specimen sheet and sets of 
four blanks with space for detailed information were provided. (1) 
Cases of Contracted Pelvis. (2) Cases of Eclampsia and Other Toxe- 
mias of Pregnancy. (3) Cases of Anteijartum Hemorrhage (placenta 
previa and accidental hemorrhage), and (4) Other Conditions. Head- 
ings, questions and details were of course the same in every case, and 
special columns were provided to show the number of hours in labor, 
whether membranes were ruptured or not, and the number of vaginal 
examinations made. 

The following I’equest accompanied the tables: “Under the heading 
Condition of patient at time of operation, please state: (1) If patient 
was in labor or not; (2) How long in labor before operation; (3) Stage 
of labor; (4) Membranes ruptured or not; (5) Number of vaginal ex- 
aminations; (6) If forceps delivei'y or version had been attempted.” 


Table I 



I 

CONTRACrrED 

PELVIS 

ii 

ECLAMPSIA 
AND OTHER 
TOXEMIAS OP 
PKEONANOY 

HI 

ANTE. 

PARTUM 

HEMORRHAGE 

IV 

CONDITIONS 
OTHER THAN 
1, 2 AND 3 

Methodist Episcopal 

181 

40 

15 

122 

89 

Long Island College 

89 

25 

10 

.Tc^Yish 

153 

7 

4 

28 

Car.son C. Peck Memorial 

28 

9 

4 

77 

Brooklyn 

27 

11 

5 

5C 

St, Catherine’s 

52 

5 

9 

3 

Norwegian 

King’s County 

31 

19 

5 

13 

43 

4 

4 

4 

Prosijoct Heights 

31 

12 

5 

7 

Bedford Maternity 

34 

— 

8 

10 

St. John’s 

22 

15 

3 

9 

St. Mary’s 

s 

8 

0 

oo 

Brownsville and Jilast New 

York 24 

4 

5 

8 

Samaritan 

13 

8 

2 

17 

United IsracUZion 

2G 

3 

1 

8 

Beth Moses 

24 

O 

O 

10 

Wyckofl Heights 
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0 

11 

11 

Bushwiek 

17 

4 

1 

10 

fireenpoint 

21 

n 

3 

3 

31 id wood 

11 

4 

4 

7 

Dr. Wndc’.s 

15 

3 


5 

rumberland 

12 

4 


.3 

C.Tlendonian 

8 


<1 

5 

Holy F.niitily 

7 

1 

w 

tr 

Ih'tSianv I)l■'ncnn('^«^*< 

8 

O 

w 

♦> 

</ 

Unity 

12 


-- 


I’-ay Itidgo J-'anitariiim 

t 


1 


Wi!!irjm«f)'trg 3f:!t<‘riiitv 

r, 

1 

r> 


lt:r.-iV.hn Hel!r(.\^. Mnternitv 



1 

1 

C.-.n-y I*!.-.nd 

*} 


1 

- 

U' \ 

r. 


1 

I 

V. 

1 

1 


5 



1 

1 

- 
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*1 
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m 
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GORDON; A StJRVEIf 6® CESAREaN sECTION 

“Under Eclampsia please state:. (1) How many convulsions before 
operation; (2) The amount of albumin in urine at time of operation 
and on discharge; (3) Time between first convulsion and opex’ation; 
(4) How many convulsions followed operation and when they ceased. ’ ’ 

“Under Placenta Previa, please state, Variety, i.e., central or cover- 
ing os uteri only partially.” 

In all, the details of 1805 cases were returned to the committee. 
These cases have been analyzed as fully as the recorded details would 
permit. 

Table I gives a list of the hospitals which returned the forms, with 
the number of cases in each class. 

I. Contracted Pelvis 

Maternal Mortality . — The number of cases in which cesarean section 
was performed for pelvic contraction is 934 with a maternal mortality 
of 54, or 5.8 per cent. Not all the cases of contracted pelvis are in- 
cluded in this group, but only those in which pelvic contraction was 
given as the indication for operation. Other eases will be found in 
Group 2, and in Group 4, under the heading of “Previous Sections.” 

In this group of 934 eases there Avere 244 women who had been 
sectioned before; as follows: 


One previous section, 202 cases 

Two previous sections, 33 “ 

Three previous sections, 8 “ 

Pour previous sections, 1 “ 


In 63 cases the duration of labor was not stated, but the remaining 
871 may be divided into the following important groups in which the 
maternal mortality is subdivided: 


A. iSTot in labor 

TOTAL CASES 

343 

DEATHS 

12 

PER CENT 

3.5 

B. Early in labor 

110 

7 

6.4 

C. Late in labor 

*403 

31 

7.7 

D. After induction of labor 

1 

0 

— 

E. After attempts at delivery 

14 

2 

13.6 


Classes A, D and E are as stated. Class B includes cases very early 
in labor, indicated as “just began,” “short time,” or “at onset,” and 
all cases in which labor had lasted six hours or less. Class C ineludes 
all cases late in labor from six houi’s to days, and cases stated to have 
had a “prolonged test.” 

There were 6 cases of cesarean hysterectomy, with no deaths. The 
indications for hysterectomy were as follows; 

Case 1. Double mitral disease, flat pelvis. Three vaginal examinations. 

Case 2. In labor 40 hours with a terriperature of 103 before operation. 


•Includes 6 cases of cesarean hysterectomy. 



310 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Case 3. In labor 48 hours, membranes ruptured 36 hours, repeated vaginal 
examinations by midwife and doctor. 

Case 4. In labor 17 hours, membranes ruptured 17 hours, two vaginal exam- 
inations. 

Case 5. In labor 72 hours, membranes ruptured 36 hours, repeated vaginal 
examinations and an attempt at forceps delivery. 

Case 6. In labor 40 hours, membranes ruptured 20 hours, six vaginal examina- 
tions. 

Deduction of these cases would slightly reduce the maternal mor- 
tality for the contracted pelvis group. 

The cause of death is stated in 51 of the 54 fatal eases: 


Peritonitis 17 

Septicemia 9 

Hemorrhage 4 

Pneumonia 4 

Persistent vomiting 1 

Shock 3 

Embolism 5 

Empyema 1 

Pulmonary edema 2 

Acute cardiac dilatation 2 

Acute gastric dilatation 3 


Fetal and Infant MortaUfy . — Among the 934 operations for con- 
tracted pelvis were 6 eases of twin pregnancies, and 4 cases in which 
the condition of the child was not mentioned, 936 babies in all. Of 
these, 900 left the hospital alive, 18 were stillborn, and 18 died later 
in hospital. The fetal mortality then is 1.9 per cent and the total 
mortality for the baby in this group is 3.8 per cent. 

Further analysis of the stillbirths showed 5 cases not in labor, 10 in 
labor from twenty-six to seventy-two hours, while in the 3 cases the 
duration of labor was not recorded. One fetus had hydrocephalus. 

Eighteen babies died during their hospital stay. Of six babies whose 
mothers were not in labor, one died of gastroenteritis on the fourteenth 
day, one of patent foramen ovale three weeks later, three died of pneu- 
monia on the fourteenth and fifteenth days and one of pyloric stenosis. 
Three died in cases wliere forceps had been attempted. In three cases 
there was no statement as to the length of the labor, and in 6 cases 
labor had lasted from six hours to ninety-six hours. 

The following operations were performed in these 934 cases: 


CIa«s)cnl 723 

Classical nnd ruyonicctomy 4 

CI.aR*ical ami ptcrnis.ntion 67 

C!a«sjeal, Ptcrilirntion and salpingectomy 2 

lyjv. rr segRifiit operation, sterilir-ation 1 

Lo-.yrr Ri-jjnienl oper.alion 

0'<rirra« hystrreetomy 6 

Not stated 3 


Among the rlasHioa! ofterations, 3 are stated to have had the parietal 
peritoneum sutured to tlso uterine peritoneum about one inch away 
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from tlie uterine incision; another case is described as “high, classical, 
two flap.” The lower segment operation is recorded as “low, two 
flap low, Kronig, Doederlein, Krdnig-Doederlein, Beck,” and other 
modifications of these terms. 

The mortality and morbidity of these operative procedures have 
been studied in detail and will be found elsewhere in this report. 

II. Eclampsia and Other Toxemias 
There were 210 eases as follows : 


A. Eclampsia 104 

B. Preeclamptic toxemia 46 

C. Toxemia of pregnancy 41 

D. Other toxemias 19 


As to parity, 159 or 75.7 per cent were primigravidae, 36 had from 
one to five children, 3 had from six to nine children, and in 12 the 
parity was not stated. There were 34 maternal deaths in the whole 
group, a maternal mortality of 16 per cent. 

Two hundred and nineteen babies are considered, including nine 
twin pregnancies. In all there were 48 deaths, a combined fetal and 
infant mortality of 21.9 per cent. 

A. ECLAMPSIA 

Maternal Mortality. — ^“Eclampsia” includes only those cases in 
which convulsions occurred. In 104 cases there were 27 maternal 
deaths, a mortality of 26 per cent. After deducting four cases of 
vaginal cesarean section, the corrected maternal mortality of abdomi- 
nal cesarean sections for eclampsia becomes 27 deaths in 100 eases, or 
27 per cent. 

In 70 of the 104 cases the number of convulsions was stated. 
Twenty-one had less than six convulsions, the number of fits in the 
remaining 49 being stated as “many,” “several” or varjdng in num- 
ber from 6 to 25. 

In 24 cases, convulsions persisted after operation, one patient having 
17. In this group of severe cases, 14 died and 10 recovered. 

Of the 104 cases, 74 were not in labor, 4 were in labor less than six 
hours, 10 more than six hours, and in 16 the duration of labor was not 
stated. 

In 97 cases, classical cesarean section was done, in 3 cases low sec- 
tion and in 4 vaginal section. 

The causes of death are listed in 13 cases as, lobar pneumonia, bron- 
chopneumonia (2), cardiac failure, ileus, acute nephritis, toxemia, pul- 
monary edema, shock (2), sepsis, hemiplegia, and gastric dilatation. 

Fetal and Infant Mortality . — ^There are 106 babies for consideration 
in this group, including two twin pregnancies. Twenty-five were still- 
born, and 3 died later — a fetal and infant, mortality of 26 per cent. 
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B. PREECLAMPTIC TOXEMIA 

There were 46 eases in this group, where the diagnosis was stated 
as “preeclamptic toxemia, or threatened or impending eclampsia.” 
Four patients died, two of peritonitis and one of uremic coma ; none 
of these was in labor and three were primiparae. Mortality then was 
8.7 per cent. 

Among the 46 cases, 41 were not in labor, 4 were in labor over six 
houi's, and in one case there was no note. 

There were 40 classical operations and six low sections. 

In fetal mortality 51 babies are to be considered, as there were five 
cases of twin pregnancies. Seven babies were stillborn and none died 
later, a fetal mortality of 13.7 per cent. 

C. TOXEMIA OP PREGNANCY 

In 41 eases the diagnosis was “toxemia of pregnancy.” In 34 cases 
the patient was not in labor, in 3 a short time in labor, in 3 more than 
six hours, and in one this point was not stated. 

Two patients died after operation. Neither was in labor. One, five 
and a half months pregnant, with bad imne, hypertension and optic 
neuritis, died on the twenty-fourth day of sepsis; the other at eight 
months Avith bad urine, hypertension and toxemia complicated by mi- 
tral stenosis, died of cerebral hemorrhage nine days after operation. 
Maternal mortality then was 4.9 per cent. 

There were 43 babies, two eases of twins being included. Six wei*e 
stillborn, and one died later, cause not stated. Fetal and infant mor- 
tality then Avas 16.3 per cent. 

In 38 cases classical section Avas done, and in three Ioav section. 

D. OTHER TOXEMIAS 

The 19 cases in this class included the folloAving reported indica- 
tions : 

Nephritic toxemia 11 cases 

Clironic nephritis C case.*? 

Hepatic toxemia 2 casc.'i 

Fifteen cases Averc not in labor, 3 AA'cre in labor over six hours, and 
one only a fcAv liour.s. 

There aa'us one maternal death — a case of nepliritic toxemia Avhieh 
died of shock tAventy-three honr.s after operation — a maternal mor- 
tality of 5.3 per cent. 

Of the 19 babie.s, 4 died; one Avas stillborn, 2 died later of pre- 
maturity and in one th.e cause of jleath Ava.s not .stated. 

There were* 15 classical o{)erationK and 4 low .sections. 

Ill, AN'Tj:n.AI:TI*M HE-MOnuHAGf; 

Tie r** AVer** 117 of antepartum In-inorrha^e — '.IS eases of pla- 

cei'.t.". previa and 19 eases of aeeidcntnl hcjnorrhaite. In the AvJjolt 
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group, there were 7 maternal deaths — a, mortality of 6 per cent; and 
30 fetal and infant deaths — a mortality of 25.6 per cent. 

A. Placenta Prevm. — The cases are subdivided as (1) complete or 
central; (2) incomplete, partial, marginal or lateral; and (3) “pla- 
centa previa,” where variety was not specified. There were 7 mater- 
nal deaths in the whole group of 98 cases — a maternal mortality of 
7 per cent. Subdivided mortality is as follows: 

1. Complete and central, 47 cases, 2 deaths or 4.2 per cent. 

2. Incomplete, etc., 13 cases, 3 deaths or 23 per cent. 

3. “Placenta Previa,” 38 eases, 2 deaths or 5.3 per cent. 

Three eases died of hemorrhage or shock a few hours after opera- 
tion; one died of embolism on the fifth day ; one died on the second day 
of a septic thrombus of the adnexal veins; one case complicated by 
chronic endocarditis died on the fifth day of heart failure; and one 
died of gastric dilatation. 

Classical section was performed 90 times and low section 8 times. 

Fetal and Infant Mortality. — The number of children to be consid- 
ered is 100, including two twin pregnancies. The number of fetuses 
born dead was 10 — a fetal mortality of 10 per cent. The number of 
babies who died during their hospital stay was 8 — an infant mortality 
of 9 per cent in the 90 surviving births. The causes of infant deaths 
were : prematurity, 7 ; melena neonatorum, 1. 

B. Accidental Reniorrliage. — There were 19 eases, two of which were 
associated with toxemia of pregnancy. There were no maternal deaths 
and 12 dead babies; 11 were stillborn, and one died later of pre- 
maturity — a fetal and infant mortality of 12 or 63.2 per cent. 

There were 17 classical sections in this group and 2 low sections. 

Seven cases were called abruptio or ablatio placentae and were ap- 
parently severe. The others were called accidental hemorrhage or 
separation of the placenta. 

IV. Other Conditions 

The number of cases in this group is 544. Classification is dif6cult. 
The following plan has been followed : 

1. Previous cesarean section. 

2. Other operations. 

3. Tumors. 

4. Contraction — or retraction rings. 

5. Cervical dystocia; rigidity of the cervix. 

6. Congenital malformations. 

7. Grave maternal diseases. 

8. The fetus. 

9. Eupture of the uterus. 

10. Miscellaneous. 
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These indications are detailed in the following table: 


1. Previous cesarean section 130 

2. Other operations, 57 cases. 

A. Aidominal 

a. Ventral fixation 0 

b. Ventral suspension 7 

c. For prolapse of the uterus 3 

d. Myomectomy 1 

e. Hysterotomy 1 

f. Ventral hernioplasty 1 

g. Appendicectomy and oophorectomy 1 

h. Unknown ^ 


B. Vaginal 

a. Amputation of the cervix 

b. Operation on cervix 

c. Vaginal plastic 

d. Eepair 3“ lacerations 

e. Vaginal hysterotomy 

f. Interposition 

g. Interposition with amputation of the cervix 

C. Combined 

a. Amputation of cervix and suspension 

b. Eepair of prolapse 

c. Amputation of cervix and oophorectomy 

d. Amputation of cervix and laparotomy 

e. Unknown 

3. Tumors, 03 cases, 

a. Fibromyoma of the uterus 

b. Ovarian tumors 

c. Carcinoma of the vagina 

d. Cyst of the vagina 

c. Unclassified pelvic tumors 

4. Contraction — or retraction rings 

5. Cervical dystocia; rigidity of the cervix 
(5. Congenital malformations, 10 cases. 

a. Uterus didclphys, vagina duplex 

b. Uterus bicornis unicollis 

e. Uterus unicornis 

d. Uterus bii)artis 

e. Vagina duplex 

f. Atresia of vagina 

g. Malformation of vagina and cervix 

7. Grave mntcnial diseases, .'50 cases. 

a. Cardiac disease 

b. Cardiac disease and ncjihritis 

,e. Pulmonary tuberculosis and jiyelitis 

d. Pulmonary tuberculosis and tuberculous !ii[t 

e. Pyiinephrosis 

f. I.^jbar pneutnoriia 

g. Pyloric obstruction 
1.'. Acute appendicitis 

!. Manic depressive pryeliosis 
j. f'-h'irea gravidarum 
V, Partial irstest jnal obstruetion 
1. Tl.yrr.id dls'.urbnf.ee 
rr.. M&ri-f-i vaginal v;irjtf»)tiei 
a. PflviC 


6 

2 

12 

0 

1 
1 
1 


4 

1 

1 

1 

1 


51 

C 

1 

1 

4 

7 

47 


3 

1 

1 

1 

1 

r» 

1 


42 

0 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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8. The fetus, 74 cases. 

a. liisproportion 

Disproportion and pendulous abdomen 
Disproportion and posterior head 

b. Large baby 
Large baby, face 

c. Fetal distress 

d. Dead fetus 

e. Hydrocephalus 

f. T-wins, no engagement 
Twins, polyhydramnios 

g. Malpresentations and positions 
Breech 

Transverse 

Transverse and prolapsed arm 
Posterior occiput 
Posterior chin 
Posterior shoulder 

h. Previous stillbirths 

9. Eupture of the uterus 

10. Miscellaneous indications, 89 cases. 

a. Elderly or old primiparae 

b. Uterine inertia 

c. Failure to progress 

d. Unsuccessful forceps 

e. Obesity 

f. Pendulous abdomen 

g. Exostosis of pelvis 

h. Pelvic inflammation 


i. Exploratory laparotomy 1 

j. Eectovaginal fistula 1 

k. Pericervical parametritis 1 

l. Vaginal obstruction 1 

m. Prolapse of uterus 1 

n. Patient’s choice 1 

0 . Unknown or indefinite . 34 


Group 1. Previous Cesareau Section. 

In 130 eases a previous cesarean operation is given as the indication 
for another; in onlj'- 5 cases was there an added indication — cardiac 
(3), suspension of uterus (1), and toxemia (1). In 7 cases rupture of 
the old scar was thought to be imminent. Cases were divided as 
follows : 


4 

1 

2 

2 

1 

2 

1 

1 

6 

1 

6 

1 

1 

8 

11 


20 

12 

■12 

1 

1 

1 

1 

1 


One previous section 106 

Two previous sections 20 

Three previous sections 3 

Four previous sections 1 


The operative procedures were classical 120, low 8, hj^sterectomy 1 
alid not stated 1. One case had myomectomy, and 16 were sterilized. 

The maternal mortality was 1, a patient not in labor who died of 
peritonitis after the classical operation. In all there were 9 dead ba- 
bies; 4 were stillborn, 3 died later and 2 were recorded as “dead.'’ 

In 85 cases labor had not begun; 19 were in labor less than six 
hours, and 14 were in labor from seven to twenty-four hours. In 12 
eases there was no statement as to labor. 
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Group 2. Other Operations. 

This group includes all operations, other than previous cesarean sec- 
tion, given as the indication for opei’ation. In 48 eases previous opera- 
tion perhaiis had altered the axis of the birth canal, or narrowed it. 
In 8 the indication is not clear. 

A. Abdominal Operations. — There are 24 cases in this group. There 
were 2 maternal deaths, a mortality of 8.3 per cent. Both died of 
sepsis after classical cesarean. One, after a uterine fixation operation, 
was three days in labor. The other was nine hours in labor, and had 
many adhesions as a result of an operation for a pregnancy in a rudi- 
mentary uterine horn. Eight were not in labor. In one, version had 
been tried. There Avere 3 loAimr segment, and 21 classic operations. 
One fetus Avas stillborn after a labor of thirty-six hours, a fetal mor- 
tality of 4 per cent in 25 babies (1 ease of tAvins). 

B. Vaginal Operations. — In this group of 25 cases there had been 
10 operations on the cerAux. All but tAvo Avere cases of ob.structed la- 
bor, one case stated as being in labor 115 hours. One patient Avith 
cerAucal dy.stocia due to a previous plastic operation, in labor 72 hours, 
died of peritonitis after classical cesai‘ean; her obstetric history shoAved 
one stillbirth, folloAved by three spontaneous deliA'eries at term. 

(d) One of tlie tAvo cases sectioned to protect tlie repair of a com- 
plete laceration of the perineum, had a large baby; the other a history 
of preA'ious stillbirths. Neither Avas in labor. 

(o) One patient Avho had previously undergone vaginal hysterotomy 
for eclampsia, Avas sectioned at once Avhen her membranes ruptured. 

(f and g) The tAvo cases of interposition Avere not in labor. They 
had classical cesarean and sterilization. 

^Maternal mortality in this group, 1 in 25 cases or 4 per cent. Two 
babies Averc .stillborn, both after thirty-six hours of labor. One fetus 
died of prejnaturity tAventy-four hours after birth. In this case labor 
had not begun, but cesarean Avas peiToimied because of preA'ious A"igi- 
nal re])air and the history of two difficult forceps deliA’crics. Com- 
bined fetal and infant mortality 3 in 25 babies — 12 per cent. I'hcre 
Avere 24 classical sections. 1 low and 5 sterilizations in this group. 

C. Combined Operations. — Among the 8 cases in this group, 5 bad 
ampidation of tlie cervix as Avell ns an abdominal operation. In one 
case rupture of the uterus seemed imminent after a labor of six hour.s. 
Only one ease was not in labor — a If para Avitb high anterior and pos- 
terior A\-all rejKiir and .snsjiended uterus, and breech presentation. 
Six operations vA-ere classic, 2 low and one patient Avas sterilized. 
There AA*as no mortality of mother or baby in this group. 

ttrrnip 3, Tmtifirs. 

Kiiwoniyoiti'! of (bf I’tcrus, — Among the ;71 cas'.;;, 3 mothers died, a 
niat'-rna] mortality of tj p<T cent. In 5 rnsi's hystma-ctotriy was ilone 
••vsth no dt-ath-s; isi J.'t ans.-s. myomectomy v-ith tio deaths (Iavo by loc' 
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section). In the 33 others, classical section was performed in 27, the 
two flap low operation in 5, and vaginal section in one. In 24 eases 
the patient was not in labor, and there were 3 stillborn babies. 

Details of the three maternal deaths are as follows : (1) Primipara, 

not in labor with intact membranes and no vaginal examination, died 
of general peritonitis. (2) Primij)ara, twelve hours in labor, eighteen 
hours after rupture of the membranes, and no vaginal examination, 
died of acute gastric dilatation and ileus on the fifth day after a two 
flap low section. (3) Primipara not in labor with membranes intact, 
and no vaginal examination, died of acute gastric dilatation and shock. 

The 6 ovarian tumors were 5 ovarian cysts and 1 dermoid. There 
were no fetal deaths. One, with a cyst blocking the pelvis, six hours 
in labor with intact membranes and no vaginal examination, died of 
shock twenty-four hours postoperative. All operations were classical, 
with removal of the tumor (oophorectomy). 

There were no fetal or maternal mortalities in the rest of this tumor 
group, and all the operations were classical without anj^ other pro- 
cedure. 

In the entire tumor group of 63 cases the tumor was noted as ob- 
structing labor in 15 cases. Total maternal mortality in 63 cases was 
4, or 6 per cent. Total fetal mortality was 3, or 4.8 per cent. 

Group 4. Contraction — or Retraction Rings. 

Seven cases in this group, 5 primigravidae. (1) Contraction ring, 
two days in labor. (2) Contraction ring, brow, in labor thirty-six 
hours. (3) Contraction ring, posterior occiput, forceps tried, baby 
stillborn. (4) Contraction ring, posterior occiput, cervix undilated 
after seventy-six hours; baby was stillborn, and mother died of gen- 
eral peritonitis four days after classic section. (5) Contraction ring, 
disproportion, nonengagement after thirty hours. (6) Retraction 
ring, dry labor twenty hours, impending rupture of uterus. (7) Im- 
pending spontaneous rupture, dry labor twelve hours, died of septice- 
mia on the seventh day after classical section. Maternal mortality, 
2 in 7 cases, 28.6 per cent. Petal mortality 2 in 7 cases, 28.6 per cent. 
The operations in the gi’oup were : classical 5, low 1 and hysterectomy 1. 

Group 5. Cervical Dystocia. 

This group includes 47 cases in which failure of the cervix to dilate 
could not be ascribed to malformation or previous operation. In 38 
cases the indication was stated simply as “cervical dystocia”; slow or 
faulty first stage, atresia of the cervix, and rigid or undilatable cervix 
were the other terms used. One case was a breech. All were in labor. 

In 45 cases in Avhich the duration of labor was stated, the time 
ranged from six to ninety hours, with an average duration of thirty- 
three hours. 

There were 21 lower segment operations and 26 classical with two 
maternal deaths, a mortality of 4.5 per cent. One, 72 hours in labor 
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with membranes ruptured IM hours, no vaginal examination, died of 
peritonitis and pulmonary edema on the third day after a two flap 
low section ; the other, in labor 46 hours, with membranes intact and 
one vaginal examination, died of pelvic abscess and pneumonia two 
weeks after classical cesarean. 

One baby died of intracranial hemorrhage three days after birth. 
Labor had lasted for 24 hours with membranes ruptured for 36 hours. 
Infant mortality in 48 babies (1 case of twins), 2 per cent. 

Group 6. Congenital Malformations of the Uterus and Vagina. 

These interesting anomalies have been sufficiently detailed. Of 10 
cases, 5 were not in labor. Two had been sectioned before for uterus 
bipartis and congenital atresia of the vagina respectively. There were 
9 classical sections and 1 Kronig. No maternal mortality. One baby 
died on the sixth day, an infant mortality of 10 per cent. 

Group 7. Grave Maternal Diseases. 56 eases. 

(a) Cardiac disease. There were 42 cases with a maternal mor- 
tality of 2 cases, or 4.8 per cent. The varieties of cardiac disease were 
these: (1) Mitral disease: 9 stenosis, 2 regurgitation, 10 double, and 
1 “mitral disease.” (2) Aortic and mitral disease 1. (3) Myocarditis 
1. (4) “Cardiac disease” 18. In 9 casc.s, the heart was decompen- 

sated at the time of operation, 3 of these mitral disease ; one case had 
decompensated several times during pregnancy. In 36 cases the pa- 
tient was not in labor, in 5 labor had lasted from two to twenty-eight 
hours, and in 1 this fact was not .stated. The types of operation in 
these 42 case.s were classical 39, low 2, classical with hj’.sterectomy 1. 
There were 13 patients sterilized in this group. 

Details of the two fatal cases follow : chronic cardiac disease, not in 
labor, classical section, died of cardiac failure nine days after opera- 
tion. The other case decompensated mitral stenosis with a cervical 
fibroid, short time in labor, died of cardiac failure eleven days after 
operation. 

Twins, in a case of decompensated mitral stenosis, at seven and one 
months were stillborn. Fetal mortalitj' among 43 babies of the cardiac 


group, 4.7 per cent, 

(b-n) Other grave maternal diseases. 

In this group of 14 cases there were 4 maternal deaths as follows: 
(1) Chronic nephritis with chronic myocarditis and fibrillation, at the 
seventh month, not in labor, died in coma four day.s after operation. 
{2} Lobar ]nnMimonia two hour.s in labor, died of lobar pneumonia on 
the seventh day. (3) J’yloric obstruction, high value baby, not in 
labor, died five tiays after operation, of acidosis, ileu.s and .shock. In 
these 14 erise-. there were 2 fetal deaths, both jircmature at .seven 
sr.oistii*. {rl.rojjic nephritis and acute .appenriicitis), (4) l*elvic ale 
f.'i-y-'i, five hours it! l.’nbor. cej-.arean isyi-tercetorny with liilateriil sal- 
pifigo.onpboreetnray, died of peritonitis twejiiy-four hours later. To- 
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tal maternal mortality in the whole group of 56 cases, 6 or 10.7 per 
cent. Total fetal mortality in the 57 babies (2 cases of twins), 4 or 
7 per cent. 

Group 8. The Fetus. 

A. In 37 cases of disproportion the weight of the baby is recorded 
only four times, as 8 to 12 pounds. Four were not in labor. In 33 
cases the duration of labor was recorded as from one to sixty-four 
hours with an average duration of twenty-three hours. Two mothers 
died. Three babies died, one stillborn and two died later, one of car- 
diac anomaly. Thirty-two cases were classical section, 5 low. 

Details of fatal cases follow: (1) In labor twenty -four hours, no 
engagement, baby 10 lbs. 4 oz., classical section, died of peritonitis 
four days after operation. (2) In labor six hours, baby weighed 12 
lbs., classic section after attempted version; the baby was stillborn. 
Maternal mortality in 37 eases, 2 or 5.4 per cent. Combined fetal and 
infant mortality, 3 or 8.1 per cent. 

B. Large baby, 5 cases. There was no maternal mortality, and 1 
baby died two weeks later. Three operations were classical and 2 low 
In the face case the baby was in distress but was born alive. 

C. Fetal distress. Two cases of impending fetal asphyxia. One case 
six hours in labor with membranes ruptured, had a classical section ; both 
mother and child lived. The other patient with membranes ruptured 
thirty-six hours, and cervix dilated 2 cm. after twenty-four hours of 
labor had a two flap low section. The mother lived, but the baby died 
on the third day of intracranial hemorrhage. 

D. Dead fetus: (1) at term, not in labor, mother developed a psy- 
chosis on the sixth daj’’, after classical section. (2) Eight months 
fetus, dead six weeks, primigravida, not in labor, hysterectomy for 
gangrenous uterus, tubes, and ovaries; uterine vessels thrombosed — 
left ovarian only vessel ligated, uneventful recovery. 

E. Hydrocephalus. • Eighteen hours in labor, membranes ruptured 
twelve hours, classical section, both mother and child lived. 

F. Twins, 3 cases. All classical sections. (1) Primipara, not in la- 
bor, no engagement, died of peritonitis, the twins were stillborn. (2) 
Primipara, polyhydramnios, flve and one-half months pregnant, not 
in labor, mother lived but twins were stillborn. (3) VII para, fetal 
dystocia, twenty-four hours in labor; both mother and child lived. 

G. Malpresentations and positions, 16 cases. Fourteen operations 
were classical and 2 low. All were in labor. There were 4 maternal 
deaths. Two babies died, one stillborn and the other after flve days. 
Details of the fatal cases follow: (1) Primigravida, right oeeipito- 
posterior position, after a test of labor, and low section, died of em- 
bolism. (2) VI para right scapula posterior position, in labor, with 
membranes ruptured forty-eight hours, classical section, died of em- 
bolism fifteen days postoperative. (3) Primigravida, mentoposterior 
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position, 108 hours in labor, with membranes ruptured 105 hours, died 
of shock 2 days after operation (4) II para, left posterior occiput un- 
engaged, cervix poorly dilated, nineteen hours in labor, membranes 
ruptured eight hours, died of septicemia five days after classical sec- 
tion. Maternal mortality of this group 25 per cent. 

H. Previous stillbirths. In this group of 8 cases there was no ma- 
ternal or fetal mortality. None Avas in labor. Pour cesareans Avere 
classic, 2 tAvo flap Ioav. One had 4 previous stillbirths, one had 3, 
four had 2, and tAvo had one. 

Group 9. Rupture of the Uterus. 

In this group of 11 cases there Avere 3 maternal deaths and 9 fetal 
deaths. The causes of rupture Avere as folloAVS: 3 cases had one pre- 
A'ious cesarean section; 1 case had tAvo cesarean sections; 1 case had 
3 ; 3 f olloAved forceps ; 2 f olloAved Amrsion ; and in 1 the cause Avas un- 
knoAvn. Hysterectomy Avas done in 4 cases, and the Avound resutured 
in 7. 

Details of the fatal cases folloAv: (1) Primigravida, seventy-tAVO 
hours in labor, attempted Aversion, died of hemorrhage three hours 
after operation. (2) IV para, tAventy-eight hours in labor, uterus rup- 
tured in loAver segment, cause unknoAvn, died of shock tAVo days after 
operation. (3) III para, tAventy-four hours in labor, forceps applied 
tAvicc, uterus ruptured in loAver segment, died during hysterectomy. 

Maternal mortality in 11 cases, 3 or 27.3 per cent. Fetal mortality, 
9 or 81.8 per cent. 

Group 10. Miscellaneous Indications. 

(a) Elderly or old primipara. In this group of 20 cases in Avhich “el- 
derly primipara” or “old px’imipara’^ Avas the first indication for 
operation there A\'orc added indications in 15 cases, as IoHoaa’s: vertex 
not engaged (3), disproportion (1), breech (1), large baby, breech (1), 
dry labor (1), largo baby, dry labor (1) and rigid cervix (7). There 
Avere 3 patients not in labor, and the others Avere in labor from three 
to seA'enty-two hours, Avith an average duration of nineteen hours. 
The age in 8 cases Avas thirly to thii*ty-five years, in 7 eases thirty-five 
to forty y»‘ar.s, and in 5 cases forty to forty-five years, (fiassieal opera- 
tions wore 13, and Ioaa’ 7. 

In this groxip of 20 cases, 3 patients died, a maternal mortality of 
15 per cent. One baby, mon.strosity, died shortly after operation. 

Details of fatal eases fnlloAv: (1) Age, thirty-three, dry labor, cer- 
A'ical dy.st(H‘ia, fetal distrc.s.s, maternal exhaustion, in labor thirty 
bntirs, membranes ruptured for thirty-four hours, -1 vaginal exarnina- 
tir>ns. low t^pciuni. died of peritonitis and lobar pneumonia six day.s 
after operation. (2) Age forty-one, in labor four hours, membrane.s 
rtjptur<‘d for seven iumrs, bea<l unenge.ged, «diissi(,'al <>esarean. died of 
.spreading suppurative peritonitis. f3) Age forty-on«‘, three day.s in 
labr-r, Avjt}; inernbrnnes ruptured for lliree disys, no vaginal examina- 
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tion, vertex unengaged, cervix poorly dilated, classical cesarean, spinal 
anesthesia, died of lobar pneumonia ten days after operation. 

(b) Uterine inertia, 12 cases. There was no maternal or fetal mor- 
tality, in 11 cases of classical cesarean, and 1 cesarean hysterectomy 
in a patient ten hours in labor after induction with a hag. Thirteen 
babies were in this group (1 ease of twins). 

(e) Failure to i^rogress. In 12 cases the indication was stated as 
“failure to progress” after a certain period of time, which varied 
from ten to seventy-two hours. All but one were primigravidae. One 
mother died, and one baby died three hours after delivery. Detail of 
fatal case: Failure to progress after eighteen hours of labor, with 
membranes ruptured twelve hours, and many vaginal examinations, 
died of peritonitis thirteen days after classical cesarean. 

(d-m) No fetal deaths in this group and 1 maternal death, obesity 
240 lbs., not in labor, died of cardiac failure twenty-four hours after 
classical cesarean. 

(n) This patient had had two babies, the first stillborn, the other 
instrumental. 

(o) In this group of 31 eases indications were either unknown or 
not definite. There were 2 stillborn babies. Many details are missing 
from this group. There was 1 maternal death, peritonitis after low 
section in a patient thirty-two hours in labor. 

OPERATIONS 

Cesarean Hysterectomy. — ^In the entire series of 1805 cases of cesa- 
rean section there were 21 cases of cesarean hysterectomy, distributed 
as follows: Class I, 6 cases with no deaths; Classes II and III, no 
cases; Class IV, 15 cases with 3 deaths. The indications for the six 
cases in Class I are detailed under Contracted Pelvis. 

In the remaining 15 cases, hysterectomy was done for previous Cesa- 
rean (1), Fibromyomata (5), Contraction ring (1), Endocarditis (1), 
Pelvic abscess (1), Uterine inertia (1), Ruptured uterus (4), and dead 
fetus, gangrenous uterus (1). 

Death occurred in the case of pelvic abscess, and in two cases of rup- 
ture of the uterus. Details of these cases may be found under those 
headings. Maternal mortality in 21 cases, 3 or 14 per. cent. Deduct- 
ing 4 cases of rupture of the uterus and 2 deaths, the true maternal 
mortality for cesarean hysterectomy is 6 per cent. 

Classical Cesarean and the Lower Segment Operation. — Further con- 
parison of operative procedures has been made upon the basis of the 
duration of labor and record of vaginal examinations done during 
that time. 

For this analysis, the following large groups of eases were rejected 
as in them there were factors outside the operation itself which might 
well infiuence the result: Eclampsia and other toxemias, Antepartum 
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■ Group A. Classical. Table IL 

1 a. Thirteen deaths: Embolism tvo eases, shock tvo eases, actrie 
gastric dilatation tvo eases, peritonitis trro cases, pnemnonia three 
cases, thromhophle'oitis and psychosis. Complications : Pyelitis nvo 
eases, phlebitis tvro cases, bronchitis tvro cases, thrombophlebitis, 
pneumonia, and peritonitis. 

1 b. Xo deaths or complications. 

2 a. Three deaths: Peritonitis, pnettmonia. and aente gastric dila- 
tation- No complications. 

2 b- One death: Peritonitis. Xo complications. 

Group B. Lov-. Table IL 

1 a. 2Co deaths. Complications : Pyelitis (2). embolism, throm- 
bophlebitis. 

1 b. 2so deaths or complications, 

2 a. Xo deaths or complications. 

2 b. One death: Cardiac failure tvo honrs after operation. Xo 
complications. 

The '‘Date in Labor** group inclndes so many cases in labor over 
a long period of time, that it seemed vise to subdivide it on a pro- 
gressive six honr basis. Table in. 

Table IIL Deaths and Complications. Late In Labor. — In the fol- 
lovring detailed statement of deaths and complleations in the Late in 
Labor groap. the numerals mdlezta the nnmber of bonrs the patient 
vas in la'oor. 
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A. CLAorilCAL 

HOXniS NO VAGINAL EXAM. 

IN LABOR CAS ES PEATHS 

64i 89 5 

12-18 50 2 

18-24 50 2 

24-30 34 . 2 - 

30-36 18 . 1 

36-42 8 

42-48 14 1 

Over 2 days 10 3 

273 16 


CASES DEATHS 
VAGINAL 


48 

4 

29 

4 

45 

5 

11 

— 

20 

2 

6 

1 

13 

- 

27 

11 

199 

27 


B. LOWER 

SEGMENT 

NO VAGINAL EXAM. 

VAGINAL 

CASES DEATHS 

CASES DEATHS 

13 

7 

11 

3 

11 

11 

4 

6 2 

7 

6 1 

2 

4 1 

8 

8 1 

10 1 

12 1 





66 1 

57 6 


CLASSICAL OPERATION 

No Vaginal Examination. 273 cases. 

Sixteen deaths-. Peritonitis 8 (two cases), septicemia 12, embolism 
12, pneumonia 12, shock 15, cardiac failure 17, peritonitis 24, cardiac 
failure 24, peritonitis 25, septicemia 26, pneumonia 36, peritonitis 38, 
shock 48, peritonitis 72, pneumonia 72. (Numerals indicate hours in 
labor.) 

Complications : Pulmonary infarct 8, pyelitis 7, pneumonia 12, 
thrombophlebitis 28 (two cases), hemorrhage 38, thrombophlebitis 46. 

Vaginal Examination. 199 eases. 

Twenty -seven deaths; Embolism 10, septicemia .12, pei-itonitis 12, 
peritonitis 14, peritonitis hemoi-rhage 15, peritonitis 18, septicemia 18, 
peritonitis 20, embolism 24, pneumonia 24, peritonitis 24 (three cases), 
peritonitis 32, cardiac failure 34, peritonitis 41, cardiac failure 50, 
pneumonia 56, infection 60, sepsis 60, pulmonary edema 72, shock 72, 
pneumonia 72, peritonitis 76, sepsis 72, peritonitis 96, shock 108. 

Complications were, pyelitis 8, sepsis 30, and phlebitis 68. 

LOWER SEGMENT OPERATION 

No Vaginal Examination. 66 cases. 

One death, due to peritonitis and pneumonia after seventy-two hours 
of labor. 

Complications ; Pyelitis 33. 

Vaginal Examination. 57 cases. 

Six deaths: Cardiac failure 25, peritonitis 30, cardiac failure 36, 
peritonitis 40, hemorrhage 48, septicemia 96. 

Complications: Thrombosis of femoral vein 22, and pelvic ab- 
scess 72. 


In this analysis of 1805 cases of cesarean section, 374 of which, or 
20.7 per cent, had been sectioned before, no attempt has been made 
to draw any conclusion from the material presented in the report. 
The figures speak for themselves, and are now available for such 
study. 
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It should be stated that, although great effort was made to secure 
reports from all the hospitals in our Borough, not all the operations 
of cesarean section performed in Brooklyn from 1921 to 1926 are 
included. We believe, however, that comparatively few escaped our 
search. All the large hospitals, public and semiprivate, and most of 
the smaller private institutions responded. 

I wish to express mj’’ appreciation of the service of Dr. David 
Kuperstein who assisted me very materially in the compilation of 
these figures. 

256 Jeffekson Avenue. 


THE LONG LABOR"= 

By Harold Bailey, M.D., New York 

A rticles often appear in the literature decrying radical obstetrics. 

L. There is a general belief that the modern obstetrician is in too 
great a hurry and forces an operative delivery rather than awaiting 
the efforts of nature. However, the pendulum may swing too far 
toward conseiwatism and the labor be so prolonged that the mother’s 
life is endangered. Anyone who has charge of an emergency or out- 
door service is certain to see many eases of prolonged labor, occa- 
sionally even cases that have daj’-s rather than hours of labor. 

In the course of the past six years on the Cox’nell teaching service 
at Bellevue Hospital and the Berwind Maternity Clinic there have 
been some 15,000 deliveries and of the deaths that occurred, five, or 
one in 3,000, were attributed provisionally to anesthesia. It is true 
that in each of the five cases there was a subsidiary diagnosis and in 
two cases autopsy revealed gross disturbances, nevertheless as the 
deaths occurred quite unexpectedly at the end of labor, it seemed 
that they were really due to the trials and stress of the labor itself. 
As these cases appeared from time to time during this period, it be- 
came evident that they had one factor in common and that was the 
protracted length of the labor. In an attempt to prevent future deaths 
of this nature we have made a study of the long labor. 

There are certain conditions always present in labor that predispose 
toward shock at the time of delivery. In the first place, as Williamson^ 
has demonstrated, an acidosis exists in normal labor. Secondly, 
toxemia before and during labor is accompanied by acidosis. Third, 
there is acidosis produced by the anesthesia itself. Fourth, there is a 
lowering of the COj combining power that is coincident with the lower- 
ing of the blood pressure. If these factors are existent in labor of the 
ordinai-y length, how much deeper will be the acidosis produced in 
labor which is protracted over days. The exhaustion then becomes 


•Read at a meetlnp of the Brooklyn Gynecological Society, March 2, 1928. 
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complete ; there is an accumulation of acid bodies in the system due to 
muscle exertion; there is an overventilation of the lungs^ due to the- 
expulsive efforts and cries of the patient; and there is the beginning 
acidosis from starvation since very few of these patients can retain 
much of their caloric intake. 

This subject will he discussed under the following headings: 

1. The tendency toward death in normal labor of ordinary length, 

2. Secondary inertia, usually with malposition of the head, as oc- 
ciput posterior or brow. 

3. Dry labor. 

4. Induced labor. 

5. Trial labor in relatively contracted pelves. 

6. Primary inertia including the so-called rigid cervix. 

I. The Tendency Toxmrd Death in Normal Labor of Ordinary 
Length. — ^We offer two examples to illustrate this point. One, the death 
of a woman who had a preexisting toxemia; the second, a normal pa- 
tient who recovered from shock that occurred after a not unduly pro- 
longed labor. 

Case 1. — E. G., Berwind Maternity Clinic, June, 1924, colored para iv, aged 
thirty. This patient had a nephritic toxemia with a blood pressure of 260/160, 
edema and eye symptoms. She had a venesection and after a dose of castor oil, 
promptly vent into labor and delivered spontaneously a living child, in five and 
one-half hours. 

Not long after the return of the doctors from the case, a call vas sent saying 
the patient was 'weak and sweating. Immediate response found her in moderate 
shock. She was given ergot and catfein by hypodermic injection. ’ She improved 
and the doctors returned to the clinic. In half an hour they were again called 
and found her unconscious. Death resulted in fifteen minutes. There had been 
no excessive bleeding. 

Comment . — ^It was felt that death was due to sliock in a patient who had many 
of the predisposing tendencies mentioned above. This tendency to shock in 
eclampsia and chronic nephritis was fully discussed in my paper of 19113 and in 
Schwarz’s article in 1923.^ 

Case 2. — C. I., Berwind Maternity Clinic, April 4, 1927, aged tAventy-three, para 
iii. Normal pelvis, negative medical and obstetric history. This patient had a 
tAventy-hour labor AA'ith spontaneous delivery of a living full-term child. The 
placenta was expelled spontaneously and there was no excessive bleeding. 

Two • hours after delivery the nurse reported the patient in shock with an 
imperceptible pulse, rapid respirations and complaints of thirst. There was no 
external hemorrhage. On the arrival of the staff doctor, the blood pressure was 
70/28, and the patient was in a tj-pical condition of shock. She Avas given Vi gr. 
morphine, coffee bj' rectum, etc., and placed in the Trendelenberg position. Her 
condition graduallj’ improA’cd and at the end of six hours, the blood pressure was 
110/70, and the pulse 110 and from that time on recovery AA'as uneventful. 

II. Secondary Inertia, TJsxially with Malposition of the Sead as Oc- 
cipnt Posterior or Broxo. — ^Delay in occiput posterior cases is so common 
that Ave all have encountered many instances. Over here in Brooklyn 
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tlie position of occiput posterior is considered so abnormal that many 
seek to turn the head to the anterior position at the inlet of the pelvis. 
I have never deemed this wise nor, I might say, justifiable. 

Bony obstruction in the pelvis or manipulation by the attendant is 
very apt to lead to deflection which causes the long oceipito-frontal 
diameter of the head to pass through the pelvis. Under such circum- 
stances the head usually passes into midpelvis and lies there with 
both the fontanelles palpable to the examining finger and the pelvic 
floor is not reached until the head has undergone extreme molding. 
It then assumes a ball-like semblance and finally reaches the pelvic 
floor. This takes a long time and not infrequently the woman passes 
into exhaustion and secondary inertia before this happens. If the 
head does not advance but lies in midpelvis, there is no pressure upon 
the cervix which then does not dilate more than 3% fingers. Fre- 
quently the membranes do not rupture but are stretched tightly over 
the long diameter that is presenting, so that there is no forewater to 
aid in dilatation. If full dilatation is awaited before proceeding to 
the deliverj'- of these patients, another twenty-four hours may pass 
so that the labor will be forty or more hours in length. 

There are two forms of treatment. The oldfer method and the one 
used by nearly all general practitionei's and those doing but a mod- 
erate amount of obstetrics, is to give the patient either morphine or 
chloral to permit her to rest. After three or four hours’ sleep, labor 
again begins with active pains, the so-called secondary inertia vanishes 
and eventually the head reaches the pelvic floor, rotates to the front 
and delivery takes place. The disadvantage of this treatment, aside 
from the long labor, lies in the possibility of damage to the child from 
prolonged head pressure. 

With the second method the patient is placed under deep ether 
anesthesia, the cervix manually dilated as widely as possible and the 
child delivered by forceps. I believe that the best form of forceps 
delivery, providing the cervix has passed over the head, is to rotate 
the head to the transverse and to apply the forceps so that there is but 
one application. This is an old method that has recently been popu- 
larized by H. 0. Williamson'^ If the head is in midpelvis and molded 
to a ball-like shape, the Bill method is exceedingly easy, as the forceps 
conducts the round molded head in a circle in midpelvis, the cavity 
of the latter being also nearly round. The »Scanzoni is another forceps 
procedure that, in my experience, has proved efficient. There is danger 
in these operative measures as the point of the forceps is very apt to 
tear the rim of the cervix which can never be manually dilated to 
the normal full dilatation. The hemorrhage that occurs following a 
tear must be controlled by repair. In proper hands, the advantages 
of this more radical method are numerous: pari passu with the short- 
ening of the labor, are decreased exhaustion, and absence of shock 
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witli tlie accompanying danger from anesthesia. Pressure damage to 
the soft parts is diminished and there is less susceptibility to sepsis. 

Case 3.— S, S., Bellevue Hospital, July 2, 1927, aged twenty-nine, para i. 
Not a clinic case. Forty weeks pregnant. Pains started on June 28. On June 
29 the amnion broke and the pains ceased. The contractions began again on 
July 1. After an unsuccessful attempt at forceps by a private physician, the 
patient was sent to the hospital. 

On admission, July second at 1:50 p.m., the patient was anemic and moderately 
cyanotic, having continuous rigors, no uterine contractions, blood pressure 50/20, 
no fetal heart heard, temperature 100°, pulse 120, respiration 28. 

At 3:30 P.M. gum glucose was injected intravenously. The systolic blood pressure 
rose to 95. Examination: H.O.P. Dead baby. At 5:15 P.M., craniotomy. Second 
degree laceration. Blood pressure after delivery 70/4:0. Condition fair. Magendie 
gr. %. 

July 3, temperature normal. Blood pressure 102/72. On the fourth day the 
patient had a chill and the temperature rose to 105°. Twenty days later she died 
of a pelvic abscess which had been opened in the gluteal region. 

III. Dry Labor . — An analysis of 477 cases of dry labor on the Bellevue 
service, 1922 to 1926, made by Dr. Theodore Holzager, at the time a 
fourth year student at Cornell, shows that rupture of membi’anes in 86 
per cent occurred before the onset or at the onset of labor. The duration 
of labor was not increased, the average, in 220 cases, for primiparas being 
thirteen hours and forty minutes and for multiparas, ten hours and ten 
minutes. In 77 cases, or 16.1 per cent, operative intervention was neces- 
sary. There were 12 cesareans, 10 high forceps, 16 midforceps, and 1 
craniotomy. It should be understood that these cases occurred during 
the years in which I was carrying out trial labor, and this accounts for 
the cesarean sections. Dry labor was the only indication for operative 
interference in but 7 cases of the 77, or, as Dr. Holzager concludes, “We 
may assume that it played some part in leading to other factors.” 
There was only one death in the group, a woman with a chronic cardiac 
condition who died of pneumonia four days postpartum. Sixteen 
per cent of the 477 cases were occiput posterior positions. We may 
conclude, therefore, that only in exceptional cases, that is, those in 
which dry labor accompanies malposition, malpresentation or con- 
tracted pelves, does it enter into this discussion and then merely as 
a side issue. 

IV. Induced Labor . — ^We no longer induce labor in patients with 
contracted pelves and, aside from the bleeding cases, employ this 
procedure only in medical complications that threaten the life of the 
mother, especially preeclampsia and chronic nephritis. Induction in 
toxemia is apt to lead to a prolonged labor because the uterus does not 
respond readily to irritation. There are several points which should 
be understood concerning bag inductions : in the first place, we never 
use a bag smaller than a No. 4; in the second, as soon as the bag 
comes out the patient is douched with a lysol solution and the mem- 
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branes ruptured. Labor will frequently subside if the membranes are 
not artificially ruptured at this time. 

Case 4. — ^M. E., Bellevue Hospital, May 21, 1925, aged forty, para i, thirty- 
eight weeks pregnant. Patient was sent in from the prenatal clinic as a pre- 
eclamptic with blood pressure 160/110 and albumin 4-plus. After four days in 
bed with medical treatment, there was no improvement. 

On May 25, at 11 A.M., a No. 4 Voorhees bag was inserted. It was expelled on 
May 26 at 1:30 p.ir. The membranes were ruptured artificially. Three minims of 
pituitrin were injected for 3 doses. Labor continued but with little force to the 
pains. Pifty-four hours after the insertion of the bag, the patient was prepared 
for forceps delivery. Position E.O.P. Ether was used by the drop method on 
an open cone. Ten minutes after the start of the anesthesia the patient ceased 
to breathe. Artificial respiration was unsuccessful and the patient died. High 
forceps were applied to the infant who was delivered alive and was later dis- 
charged on the tenth day. Only a moderate amount of ether was used. 

The autopsy showed vegetations on the mitral valve and myocardial changes 
which were unknown to us from the clinical findings. There was also chronic 
nephritis. 

Comment. — Twenty-four hours after labor started, the CO. was 44 per cent. 
We believe that at the end of fifty-four hours, at the time the anesthesia was 
started, the CO, was probably greatly reduced, but we had no chemical determina- 
tions at that time, and we have no blood pressure readings to check the condition. 
This case was provisionally considered as an anesthetic death. 

V. Tnal Labor in Belatively Contracted Pelves . — ^We believe that a 
trial labor is the correct method of conducting delivery in relatively 
contracted pelves. Our end-results in 676 cases of contracted pelves 
so treated during these six years, was 3 maternal deaths.® One death . 
was from anesthesia, and I first reported it as probably due to apnea, 
but I now believe that it was more probably due to acidosis. 

Case 5. — G, P., Berwind Maternity Clinic, December, 1923, aged twenty, para i. 
Pelvis generally contracted. Labor at term. After forty hours of active labor 
the patient was transferred to the hospital. 

The cervix was 3 fingers dilated, the head overflexed and engaged. The patient 
was prepared for cesarean section. The anesthesia was started with chloroform 
and changed to ether. The abdomen was opened and immediately respirations 
ceased though the pulse remained at the wrist for several minutes. Artificial res- 
piration was of no avail and the patient died. The uterus was immediately emptied, 
the fetal heart continued to beat for a few moments but attempts to establish 
respiration failed. 

The autopsy on the mother was entirely negative as to the cause of de.ath. 

This case suggested to us that chloroform anesthesia was not re- 
sponsible for the death, at least directly, for chloroform deaths are 
cardiac deaths rather than respiratory deaths and in this case it was 
clearly evident that the woman’s heart continued to beat after the 
cessation of respirations. Yandell Henderson in 1909 suggested that 
fatal apnea might be due to the sudden relief of pain as by an anes- 
thetic. With pain there is a loss of what he terms the protective CO- 
by excessive pulmonary ventilation." As the CO- stimulates the re- 
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spiratory center, sudden relief of pain may terminate tlie stimulating 
factors wliicli protect tlie individual and deatli from respiratory fail- 
ure results. A. C. Williamson suggested that sudden anesthetic deaths 
may he really acidotic, preventable if due regard is given the lowered 
CO2 tension. We feel and have repeatedly stated that tests of labor 
should not last for more than twelve hours of hard pains ; if engage- 
ment has not then occurred, a cesarean section of the Beck type 
should be done without further delay and without awaiting full dilata- 
tion which has heretofore been the standard for a test of labor. 

Case 6.— H. E., Bellevue Hospital, April 28, 1927, aged twenty-one, para i. 
Not a clinic case. Forty weeks pregnant. Generally contracted pelvis. Labor 
started April 27, at 6 a.m. The patient was admitted after twenty-eight hours of 
labor at home under the care of a colored physician who made many vaginal ex- 
aminations through an unshaved vulva and without gloves. 

Vaginal examination in the hospital showed the head floating high; E.O.P.; 
the cervix 4 V 2 fingers dilated and thin. The CO, at this time was 41 per cent 
and the blood pressure 134/76. Because of the exhaustion of the patient a 
prophylactic injection of 325 c.c. of gum glucose was started at the same time 
as the anesthesia. The COj was taken and later reported as 29 per cent. The 
blood pressure was 150/70. 

A forceps attempt at delivery was unsuccessful and was followed by prolapse 
of the cord which was nonpulsating. Craniotomy was then performed. The fetus 
weighed 3050 grams. Two hours after the delivery the COj was 44 per cent and 
the blood pressure 136/70. The patient was discharged on the tenth day in good 
condition. 

VI. Primary Inertia Including the So-called Rigid Cervix . — There 
were several cases in this group, some of them being classed as pri- 
mary inertia and some as rigid cervix. There were two deaths, one 
apparently an anesthetic death and one obviously due to shock. 

The first case illustrates primary inertia in contracted pelvis with 
preeclamptic toxemia. 

Case 7. — ^B. D., Berwind Maternity Clinic, November 10, 1927, para iv. The 
patient went spontaneously into labor but the pains failed to produce dilatation 
of the cervix. After three days of labor, she was transferred to a hospital not 
under our control where a cesarean section was done at once. The patient went 
into progressive shock and died two days later. The autopsy was negative and 
the clinical diagnosis of shock was accepted. 

The second case illustrates primary inertia. 

Case 8. — ^E. E., Berwind Maternity Clinic, colored, January 28, 1926, para i, 
aged thirty-seven. The patient was seen on January 28 and the case “false 
called.” The following day the pains were occurring every six minutes, the 
cerA-ix was two fingers dilated, but as the pains were weak the doctor returned 
to the clinic and reported the case again as false caEed. Later that night the patient 
was seen again and labor was not progressing. 

After thirty-nine hours of labor, the head was E.O.A. and engaged; the cervix 
four fingers dilated and the fetal heart 130. Six hours later (forty-five hours 
after labor had started) the cervix was fully dilated with the patient showing signs 
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of exhaustion; the pulse was 130 and fair in character. Forceps were applied 
by one of the visiting staff. The child was large and stillborn. The anesthesia 
was discontinued just prior to the completion of the forceps operation and the 
repair of the episiotoiny. There was no abnormal bleeding. Immediately after 
the expulsion of the placenta the patient stopped breathing and failed to respond 
to all efforts at resuscitation. 

Comment . — I have felt that this case was one of acidotic shock following the 
stress and exhaustion of a long labor. 

Case 9. — M. P., Berwind Maternity Clinic, January 2, 1928, aged thirty-two, 
para i. Past history negative. After twenty-nine hours of labor, with full dila- 
tation and head low in the pelvis, ether anesthesia was given and as low forceps 
were being applied, respiration failed. The patient died despite attempts at 
resuscitation. The fetus was not extracted. 

The provisional diagnosis was anesthetic death. No autopsy was obtained. 

Case 10. — ^]M. K., Bellevue Hospital, July 3, 1926, aged twenty-seven, para i. 
Not a clinic case. Forty weeks pregnant. Normal pelvis. 

The patient was admitted in shock on July 3 at 1:45 p.m. with temperature 
104° and blood pressure 70/40. She was said to have been in labor for fifteen 
days and to have had fifteen vaginal examinations. The membranes ruptured six 
days before. The uterus was tonic; the cervix two and one-half fingers dilated and 
very rigid; the head high and fitting tightly in place; contractions every two to 
three minutes and uterus tonic between. Thick, yellow pus came from the uterus 
on examination. 

Morphine gr. % given and at 4:05 P.M. an infusion of 250 c.c. gum glucose was 
started. At 4:35 p.m. the blood pressure was 94/10. At 4:50 p.m. blood pressure 
was 102/60 and craniotomy was then performed. One hour after the operation 
the blood pressure was 86/30 and the pulse 140. ‘ One thousand c.c. saline was 
injected an hour later. 

During the puerperium the temperature varied from 98° to 104° The urine 
showed pure culture B. coli. Five c.c. of boiled milk by subcutaneous injection at 
five different times. The patient’s general condition improved very much but she 
left A.O.E. on the seventeenth day — the first day the temperature had been normal. 

The proper treatment of cases of primary inertia is still unsolved. 
While morphine alloivs the patient to rest, it usually merely delays 
the progress as the patient is apt to go out of labor for twelve hours. 
Packing to secure dilatation is futile. At the time the patient ap- 
pears for consideration it is too late to do a cesarean section, because 
the uterus and the amniotic sac are likely to be infected. It has been 
suggested by Polak that these cases be treated by packing the vagina 
tightly M'ith wet cotton. In a recent case I varied this treatment by 
inserting a No. 4 bag and packing the vagina fully with wet gauze. 
In this case full dilatation occurred twenty-five hours after the in- 
sertion of the bag. The cervix was so effaced that, as the brow was 
presenting, version Avas done Avithout injury to the mother and a living 
child deliA’-ered. The entire labor lasted sixty hours. While the end- 
results Avere entirely satisfactor}’- for both mother and baby, Ave do not 
approA'e of a Aversion after a long labor because of the danger of 
rupturing the loAver uterine segment. High forceps Avould be a better 
procedure and in the eA'ent of failure one could resort to craniotomy. 



BAILEY: THE LONG LABOR 


83l 


SUMMARY 

A. C. Williamson has suggested that acidotic shock is the cause of 
sudden death from anesthesia at the end of labor. This would seem 
to be a logical explanation of the five anesthetic deaths that have 
occurred in our 15,000 deliveries during the past six years. We have 
shown that each of these cases had prolonged labor. When labor is 
prolonged, the acidosis increases hour by hour and with the lowering 
of the CO 2 there is a coincident lowering of the blood pressure. Since 
we have been working on this theory, we feel that all patients who 
show signs of acidosis should be treated for this condition before 
operation is attempted. 

There are two or three clinical signs that are of aid in diagnosing 
acidosis. The patients have bright red lips, the body surface is dry, 
and the blood pressure low and exhaustion marked. 

In the one ease in which we carried on the CO 2 readings and blood 
pressure observations, the blood pressure did not drop in relation to 
the CO 2 percentage as cited by Cannon in his traumatic shock cases. 
These COj readings, however, were not obtained immediately but held 
over until morning and perhaps, therefore, cannot be considered as 
accurate. Some obstetrician who has the facilities at hand should 
conduct a research controlling the CO 2 and the blood pressure readings 
at. six-hour intervals in labors that are from thirty to sixty hours in 
length. This would give us definite information as to whether the 
blood pressure readings might be accepted as an indication of the 
actual stage of acidotic shock. 

Morphine is one of the first requirements for relieving the condition 
of acidosis. The rest afforded by 14 gr., in itself, tends to raise the 
CO, combining power and relieves the nervous tension of the patient. 
Morphine should not be used in long labors for the purpose of allowing 
the patient to rest and then return to a stronger labor but to prepare 
her for operative delivery. If the labor is over twelve hours, the 
patient should have regular feedings of high calorie and easily as- 
similable food such as milk sugar with lemon or oi’angeade. If the 
labor endures for more than twenty-four hours and cannot be brought 
to a close because of obstetric contraindications, sugar should be given 
by vein. When the blood pressure is below 85, operative intervention 
must be postponed until it has been brought to 100 or above. This 
may be accomplished by the administration of 350 c.c. of gum glucose 
injected by vein, at a rate not greater than 4 c.c. per minute and at a 
temperature of 104°. When the blood pressure has been raised to 100, 
operation may be started. 

Of aU the forms of delayed labor, the one most difficult to treat is 
the sq-called primary inertia and rigid cervix. It is commonly thought 
that the Beck type of cesarean section is the answer to this problem, 
but the loss of immunity from increased exhaustion and acidosis and 
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the entrance of infection through rupture of the membranes and re- 
peated vaginal examinations, are contraindications. Probably the bet- 
ter procedure is to insert a No. 4 bag and pack the vagina with wet 
gauze, delivering the patient by forceps operation when dilatation has 
occurred. 

The obstetrician must be called to account for that proportion of 
the maternal deaths due to the conduct of labor. Blood pressure read- 
ings and, where possible, checking of the COg, will confirm our clinical 
diagnosis of acidosis and no anesthesia should be given and no opera- 
tion should be performed until the blood pressure is 100 or over. This 
will lead to a diminution of the sudden and obscure deaths that occur 
at the end of long labors. 
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THE BACTERIAL CONTENT OP THE UTERUS AT 
CESAREAN SECTION. 11 

By John W. Harris, M.D., and J. Howard Brown, Ph.D. 

Baltimore, Md. 

(From the Departments of Obstetrics and of Pathology and Bacteriology, The 
Johns Eophins Eospital and University) 

I N THE American Journal op Obstetrics and Gynecology for Feb- 
ruary, 1927, we published a paper entitled “The Bacterial Content 
of the Uterus at Cesarean Section”^ which gave the clinical details 
of a bacteriologic study of fifty uteri at cesarean section. Of these, 
the cultures were sterile in twenty-eight, while in twenty-two, bacteria 
of various kinds were found. It is the purpose of the present paper to 
report the bacteriologic details of the latter twenty-two cases, whose 
important clinical data are given in Table I. 

DESCRIPTION op METHODS 

All of the cultures were taken through the uterine incision, in order to insure 
that they could not be contaminated by the vaginal secretion. As soon as the child 
was delivered, but before the hands or instruments had been introduced into the 
lower uterine segment, a sterile cotton-covered swab was passed through tho uterine 
incision and rubbed over the lower uterine segment, care being taken to prevent 
it coming in contact with any portion of the uterus except that from which the 
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culture was desired. As soon as possible thereafter smears were made from the 
swab, after which it was inoculated into the following media: anaerobic and 
aerobic human blood agar plates, anaerobic and aerobic dextrose acid agar plates, 
cooked meat sealed with vaseline, anaerobic and aerobic human serum bouillon, 
and aerobic lactose fermented bouillon containing bromcresol-purple as an in- 
dicator. The anaerobic plates and' bouillon were incubated in the anaerobe jar 
devised by one of us (J.H.B.2). It should bo stated that in no instance were 
bacteria found in the primary smears which we were not able to grow in culture 
and to identify. 

Unless otherwise stated, the bouillon and agar used were meat infusion media 
with a reaction of about Pjj 7.6. The acid agar was infusion agar with a reaction 
of about Pjj 6.7. In making the blood agar plates about 0.75 c.c. of defibrinated 
human blood was added to 12 c.c. of agar at a temperature of 45® C. to 50° G., 
and the medium was immediately inoculated and poured into Petri dishes. The 
terms alpha, beta, or gamma always have reference to the appearance of deep 
colonies in blood agar. Fermented bouillon was prepared by fermenting the meat 
infusion TOth B. coli over night at 37° C. before the peptone was added, according 
to the method of Theobald Smith.3 The carbohydrates were sterilized in 10 per 
cent aqueous solution, and 0.5 c.c. of the solution was added aseptically to each 
5 c.c. tube of fermented bouillon, as well as 5 drops of normal human serum. For 
the tubes containing maltose, the serum was heated to destroy the maltose-splitting 
enzyme (Tenbroeck^). After incubation for one week the hydrogen-ion concentra- 
tions of the fermentation tests were determined (Broums). 

In the tables the term anaerobic is only used to describe obligato anaerobes; 
while the term aerobic is applied to all organisms which grow aerobically. Most, 
if not all, of the latter were facultative organisms. 

CLASSIFICATION OP BACTERIA 

Keference to Table I shows that from the twenty-two infected uteri 
the fifty strains of bacteria enumerated below were isolated and studied : 


Staphylococcus albus 9 

Staphylococcus aureus 2 

Yeasts 2 

Clostridium welchii 3 

Doderlein’s Bacillus 1 

Actinomyces pseudonecrophorous 3 

Diphtheroids 12 

Streptococci 18 

Total 50 


Staphylococci . — Passing to the detailed description of the various 
strains it may be said that the staphylococci isolated need no description, 
except to state that in each instance the presence or absence of pigment 
was determined by inoculation upon Loeffler’s serum. 

Yeasts . — ^The yeasts found in two cultures are identical with those 
described as frequent inhabitants of the normal vagina, so that their 
presence in the uterus in these cases should be regarded as an in- 
vasion upward from the vagina. 

Clostridium welchii . — From three uteri we isolated a thick, gram- 
positive, encapsulated, sporulating, anaerobic, beta-hemolytic bacillus 
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with bluntly rounded ends. This produced stormy fermentation in 
milk with digestion of the casein. It also fermented starch, but did 
not digest egg white in bouillon. 

Ddderlein’s Bacillus . — From one uterus we obtained a large, micro- 
aerophilie, nonhemolytic, nonsporulating, gram-positWe bacillus with 
blunt ends. This grew best in acid dextrose agar to which 5 per cent 
human blood was added, and produced colonies which were slightly 
greenish in color but without hemolysis. Very slight growth was ob- 
tained aerobically, but it became abundant when the media were 
placed in the anaerobe jar or under reduced oxygen tension. Dextrose, 
sucrose, lactose, and maltose were fermented, but mannite, salicin, and 
inulin were not. Gelatin was not liquefied, but both plain and peptone 
milk was firmly coagulated. In cooked meat sealed with vaseline, 
large quantities of gas were produced, which upon analysis showed 97 
per cent carbon dioxide. This organism was described by Doderlein® 
and others as a normal inhabitant of the vagina during pregnancy, 
and in this instance should probably be regarded as another instance 
of upward invasion from the vagina during labor. 

Actinomyces pseiidonecrophorus . — ^From three uteri. Act. pseudo- 
necrophorus was obtained. These three strains, together with three 
others, namely, one obtained from a uterus the seat of a puerperal in- 
fection, one from the cervix during the last month of pregnancy and 
one found at the autopsy in the broad ligament of a patient dying from 
puerperal infection, were previously reported by us.'^ Consequently, 
we shall not repeat the details, except to state that the organism is a 
nonsporulating, obligate anaerobe, is gram-negative, produces gas in 
cooked meat sealed with vaseline, and varies greatly in length from 
almost coceoid forms to long, tortuous filaments. So far as we can 
ascertain, we were the first investigators to isolate this organism from 
the human genital tract. 

Diphtheroids . — ^Next in frequency to the streptococci are the diph- 
theroid organisms, of which we isolated twelve strains from eleven of 
the fifty uteri cultured. The term diphtheroid is used to include all 
gram-positive, nonsporulating bacilli of pleomorphic diphtheroid 
morphology. The strains isolated in this series were all aerobic. In 
blood agar plates nine strains were of the gamma type, producing 
neither hemolysis nor discoloration, two of them produced beta zones 
of hemolysis, while one other produced greenish discoloration with 
little or no hemolysis. 

The methods for studying and classifying the diphtheroids are not 
so well established as for the streptococci. Up to the present, we have 
carried out fermentation tests on only three sugars, glucose, maltose 
and sucrose. The results tabulated in Table II show that among the 
twelve strains there were at least seven different varieties. Moreover, 
one variety included four gamma type strains which ferment glucose 
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Table II. Biologic Characters op the Diphtheroids Pound in Normal Uteri 


CASE NO. 

RELATION 

TO OXYGEN 

TYPE IN 

BLOOD AGAR 

FERMENTATION REACTIONS 

1 COOKED MEAT 

GLUCOSE 

MALTOSE 

SUCROSE 



•38 

Aerobic 

Alpha 

5.0 

7.4 

7.3 

— 

-- 

36 

Aerobic 

Beta 

7.4 

7.4 

5.2 

— 

— 

48 

Aerobic 

Beta 

5.7 

7.1 

7.3 

— 

— 

43 

Aerobic 

Gamma 

7.2 

7.2 

7.3 



14 

Aerobic 

Gamma 

5.0 

7.4 

7.4 

— 

— 

25 

Aerobic 

Gamma 

5.4 

7.3 

7.4 

_ 

- 

46 

Aerobic 

Gamma 

6.0 

7.3 

7.4 

— 

— 

11 

Aerobic 

Gamma 

5.0 

7.4 

7.4 

+ 


11 

Aerobic 

Gamma 

5.8 

6.0 

7.4 


— 


Aerobic 

Gamma 

5.6 

5.8 

5.6 


— 

52 

Aerobic 

Gamma 

4.8 

5.0 

5.0 

— 


7 

Aerobic 

Gamma 

Not determined. 





Note; The fermentation reactions regarded as positive are italicized. 


only, which does not appear to be included among the eleven types 
described by the British Research Council.® We have no reason to 
suspect that any of the diphtheroids found by us ^are of pathogenic 
significance. 

Streptococci . — In fourteen of the fifty uteri cultured at the time of 
operation streptococci were found, and from them eighteen strains of 
streptococci were isolated and studied. Detailed information con- 
cerning them is given in Table III, from which it will be noted that 
twelve of the strains were strict anaerobes and would not have been 
detected by the ordinary aerobic methods of culture. Two strains 
were microaerophilie and grew best under partial oxygen tension; 
while four strains were aerobic or facultative. The two microaero- 
philic strains were apparently alike in all the test media employed; 
they failed to ferment any of the carbohydrates and were equally lack- 
ing in proteolytic and pathogenic powers. Three of the anaerobic 
strains produced beta zones of hemolysis in blood agar plates. No 
anaerobic alpha strains were found. Nine of the anaerobic strains 
were of the gamma type and produced neither hemolysis nor discolora- 
tion of the medium. One of the anaerobic gamma strains (51) re- 
sembled the microaerophilie strains except in its strict anaerobiosis. 
Two other nonfermenting anaerobic strains (28 and 37) differed from 
51 only in their ability to produce gas in cooked meat medium. One 
of the anaerobic beta strains (25) was also a nonfermenter, but did 
liquefy gelatin. Two other anaerobic gamma strains (48 and 54) were 
apparently alike, fei*menting only glucose and maltose. Among the 
other strains, anaerobic and aerobic, there were no duplicates; all 
showed differences in fermentation reactions or in other characters 
studied. 

If the four aerobic strains are classified according to Holman’s® 
classification, the two beta strains must be regarded as Streptococcus 
pyogenes, the alpha strain as Streptococcus equinus and the gamma 
strain as Streptococcus ignavus. However, we would prefer to con- 
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HARRIS AND BROWN; 


DESIGNATION 

(brownii) 

Aerobic P 1.2 
Aerobic y 4.6 

Anaerobic p 0.0 

Anaerobic y 0.0 

Anaerobic ^ 3.1 

Anaerobic y 1.4 

nomen- 
clature 
(holmano or 

PREVOTlO) 

S. equinus 

S. pyogenes 

S. pyogenes 

S. intermedins 
S. intermedins' 

Gronp A1 
Gronp A1 

S. micros 

S. micros 

S. micros 

S. micros 

PATHO- 

GENICITY 

Msava 

III 1 -PI 

asnoK 

-P -P 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

•ainbn 

NIJ1VT30 

1 1 1 1 1 1 -P 1 1 1 1 1 1 1 1 1 1 

COOKED 

MEAT 

•isaoia 

1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 

svo 

li-piillll -P-Piii + I-P 


•isaoiG 

1 1 1 1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 

•ovoo 

I-Pllili-P-P iiiiii'-pi 

1 REACTIONS 

KIOriYS 

e .5 N eo w cq '-'5 M N r-j ci N eo i-j c 

■ aLiNKvri 

00 W -<*1 rj; 1-1 CQ CQ tH CO 

NnUNl 

Tti CO W CO CQ CO rij cq cq tH 

o 

B 

g 

2 

|«!3 

w 

asoNi33va 

^ tH CO W Oq 

asoiOYH 

eowcocoW'^'^OQ 

asoaoQS 

asonvK 

^5'5>}ica'j;'jj'4;c3Tjj'c!o3co(Mc<3'^«^o;joo 

3 

asoomo 

0 

i'.^^_'^COeoc<J2'.^!2;NMNOoV5C>5«^Oo 

TYPE IN 
BLOOD AGAR 

m 

fl 

rt 

^ cjcjrt rtrtrtrt’rtrtrtrtej 

3.S,.,„ESE^_^_ssasss6es 

i^SBSililUBSSEESSES 

-5 cjocscicSooocScScScicicicirtcS 

<! CQ cq 000 pq CQ cq C 5 C5 CS 0 C 5 CDC 5 G 3 to 

RELATION TO 
OXYGEN 

Aerobic 

Aerobic’ 

Aerobic . 

Aerobic 

Microaeropliilic 

Microaerophilic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

Anaerobic 

CASE 

NO. 



Note: The fermentation reactions regarded as positive are italicized. 

Holman utilized only tliree carbohydrates (mannite, lactose, and salicin) in his classification of the aerobic streptococci. 

Prevot did not utilize carbohydrate fermentations in his classification of streptococci. Our attempt to Identify some of our strains 
with those described by him . is based upon gas production, coagulation of milk and liquefaction of gelatin. His Group A1 Includes 
three species, S. fetidus, S. anaerobius, and S. putrldus. 



338 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

fine the latter name to alpha strains. Furthermore, in Table III we 
have given certain designations from the classification of Prevot^® 
which might be applied to some of the anaerobic strains, but we do 
not find his data sufficiently characteristic to enable us to identify our 
strains with his. 

For the present we do not feel justified in attaching special sig- 
nificance to any of the individual strains of streptococci found, but 
certain outstanding features may be recognized when these eighteen 
strains are regarded broadly; (1) The predominance of anaerobic 
streptococci. (2) The predominance of streptococci of the gamma 
type in blood agar; the presence of both aerobic and anaerobic beta 
types; and the almost complete absence of the alpha type. (3) The 
absence of Streptococcus fecalis and other mannite fermenters, which 
possibly indicates that the streptococci found in the uterus are not of 
fecal origin. (4) The low pathogenicity of these streptococci for mice 
and rabbits. 


SUMMARY 

Of fifty uteri cultured at cesarean section, twenty-two were found 
infected. With one exception the puerperia of these patients were 
febrile, but all recovered. In ten cases the incisions healed poorly. 
From eight of these cases either Actinomyces pseudonecrophorus or 
beta-hemolytic streptococci were isolated. The incisions of all the pa- 
tients harboring these organisms healed poorly. Clostridium welchii 
also was found in three cases, but there was no gross evidence of gas 
bacillus infection. The gamma type of anaerobic streptococci showed 
wide differences in fermentation reactions. In one patient (34), whose 
wound healed poorly, w'e obtained a pure culture of an anaerobic 
gamma t 3 ’’pe streptococcus which was an active fermenter of all the 
test substances except mannite. There was no obvious relation be- 
tween the course of the puerperium and the presence of diphtheroid 
bacilli in the uterus. 
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CERVICAL INFECTIONS IN THE PUERPERIUM* 

By J. B. GooDALii, M-D., and Max Wiseman, M.D., Montreal, Que. 

T his is an old subject dressed in new clothes, and it is being pre- 
sented as a new dogma. Quite recently, during the symposium 
upon puerperal infection at the London Medical Congress, an author 
of international repute stated that the incidence of morbidity in the 
puerperium is just as great as before the days of Pasteur and Lister, 
but that mortality in the puerperium, on the other hand, had fallen 
very considerably. 

It is a fact, well lino^^^l to those who have reached the meridian, that 
grave puerperal sepsis has diminished to a very remarkable degree. 
But puerperal morbidity is still all too frequent a complication, and 
one may well be astounded and one’s interest at once be arrested by 
this grave statement that morbidity is as prevalent today as in the 
days before asepsis. It is worth not a little study to be able either 
to refute or to substantiate such a wide sweeping statement. 

The subject matter of this paper was given before the Philadelphia 
Obstetrical Society in November, 1926. The work was not published, 
but has been held over until the present in order that the study might 
be repeated, and the work allowed to mature and stand the test of 
corroboration. It now appears after almost two years of delay. 

The American College of Surgeons has laid down a minimum stand- 
ard for morbidity; namely, a temperature of 100.4:° during any two 
consecutive days, exclusive of the first day postpartum. We shall 
ask you to ignore this standard tonight and to substitute another and 
a more critical one. 

Let us take this high standard, to recognize as an expression of mor- 
bidity, any temperature that rises above 99 degrees on three con- 
secutive days after the first day postpartum. Then augment this 
standard by all those cases which, though without temperature what- 
soever, yet are morbid — eases which our surgical conscience and our 
surgical experience tell us indubitably are septic and morbid. Statis- 
tics, as you all know, depend for their usefulness or uselessness — we 
repeat, statistics in their final analysis depend upon the compiler’s 
conscience and experience. 

We all know that a very high percentage of morbidity, yes, the 
great majority of morbid cases, will never be recorded if standardized 
by the high temperature records as set by the British and American 
colleges of surgeons. The morbidity as gathered by this standard 
varies from 2.4 to 12.4. Yet the figures as judged by the standard 
that we have asked you to set up, which recognizes any temperature 

•Bead at a meeting' of the New York Obstetrical Society, March 13, 1928. 
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of 99 degrees or over for three days, plus the inclusion of obviously 
morbid cases without temperature, raises the morbidity in the Hebrew 
Maternity Hospital from 8.5 per cent to between 30 and 40 per cent. 

Let us explain. Upon Goodall’s return from an absence of a few 
days recently, his house surgeon said to him: ‘‘This case, sir, is 
one of pleurisy.” We always look upon an acute chest pain in the 
puerperium as suspicious. We examined the patient carefully and 
found signs of slight pelvic trouble. Two days later she developed 
thrombophlebitis of the internal saphenous vein. She had had a tem- 
perature for only one day of 100 degrees throughout her whole puer- 
perium, and within the same week we had two such cases of lung 
infarcts and signs of thrombophlebitis without the temperature rising 
even to 99 degrees. Such cases do not fall within even the minimum 
standard of 99 degrees for three consecutive days, and can be included 
only if the experience of the accoucheur permits of a proper diagnosis, 
and if his conscience prompts disclosure. 

Yet who will doubt the great danger that attends sueh cases of 
thrombophlebitis. Personally, we look upon such afebrile thrombo- 
phlebitides with the greatest respect, and we breathe more freely as 
days pass without serious consequences. In fact, we have come to the 
conclusion that the cases of thrombophlebitis most to be feared are 
the lowly febrile and the afebrile, or the highly febrile cases when pass- 
ing into the convalescent stage. I have rarely, if ever, seen a case of 
embolism in a virulent thrombophlebitis except during the stage of 
defervescence. 

Now, after going over our records and notes, after eliminating every- 
thing that is of an extrinsic, extrapelvic nature, and including every- 
thing that is definitely pelvic and septic, our morbidity rises to be- 
tween 30 and 40 per cent. A vast discrepancy, you will state, as com- 
pared with 8.5 if taken according to accepted standards. 

A critical review of several hundreds of hospital cases has brought 
out the following interesting facts: that roughly 50 per cent of 
multiparae, as against 30 per cent of primiparae, show some morbidity 
in the puerperium. In other words, that every second multipara as 
compared with every third primipara has an eventful recovery. Many 
of these morbid conditions are of short duration and remain undiag- 
nosed, but are undoubted infections. 

Yet, we fancy, that is just the opposite of what one would expect. 
There is in the case of the primipara so much more traumatism during 
labor, labor is usually so much longer, the exhaustion so much greater, 
the manipulations so much more frequently necessary, that these statis- 
tics came as a bit of astonishment. We have lately spoken to some of 
our confreres, and they were unanimous that recoveries in multiparae 
are more eventful than the average puerperium of the primiparae. 
How can we explain the anomaly? The research that follows was not 
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undertaken witk a view to prove or disprove tke above statement. 
The greater incidence of morbidity in multiparae was discovered long 
after the work was under way. So that the thought could not have 
influenced the results. 

Struck by the frequency with which one met morbidity in the 
Hebrew Maternity Hospital’s public wards — a morbidity marked 
chiefly by subinvolutions, with or without temperature; or by low 
temperature with or without increase of pulse rate ; or by the frequent 
incidence of thrombophlebitis in apparently simple, uncomplicated 
labors — ^we were prompted to investigate and endeavor to find the 
cause, or causes. We undertook to examine every woman who shoived 
any morbid state. We had done this in our private practice pre- 
viously, and had laid the foundation of this work. 

The results of these examinations were astonishing. As a rule, we 
did not examine until the fifth day postpartum, and in most cases not 
until some sign of morbidity had manifested itself, though there were 
many exceptions to this rule. 

The fact we want to establish is this, that the conditions to be de- ' 
scribed cannot be attributed to the examination, for most of the 
morbid states were found at the first examination. Many who showed 
no appreciable signs of morbidity were found to be infected when 
examined. In all, 145 cases, private and public, have been submitted 
to examination, some of them repeatedly, to watch the progress of 
the infection. 

In the vast majority of the morbid cases the lesion was found to 
be cervical in origin. On examination of these cases, one was struck 
with the frequency with which one saw a thin, delicate streptococcic 
membrane covering the os and the cervieal canal as far as the eye 
could see. This membranous development was very thin, and seemed 
mostly on the surface of the cervieal mucosa. It could be easily wiped 
off without causing any active bleeding. The membrane was found 
in about 5 per. cent of all cases examined. Smears showed strepto- 
cocci in very large numbers, and in most cases it was the preponderant 
organism. 

In other cases the cervix would be found granulating, bleeding 
readily on contact, and a mucopurulent discharge escaping from these 
surfaces, mostly mixed infections. On digital examination, one fre- 
quently found a stiffening of the fornix on one side and tenderness on 
pressure. And yet the presence of this infected area high up, with 
drainage over a sutured episiotomy, or repair, was not inconsistent 
with primary union of the perineum. 

This condition has been found so repeatedly that not a shadow of 
doubt can exist as to its frequency and character. During the period 
of this research only one repaired perineum broke down, and that was 
in a woman recovering from eclampsia and a version with breech de- 
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livery. She had a slight infection higher up, and owing to her greatly 
lowered resistance, the perineal stitches did not hold. 

We attempted to get drawings of these cervical infections, but the 
picture changes so rapidly that, like throat membranes, today they 
are present and tomorrow they are gone, and it is only by repeated 
examinations that one can detect their frequency. In our first exami- 
nations we stumbled across the membranous types by mere chance, 
and later were able to demonstrate them quite frequently. 

Endeavor to culture the common organisms of cervical infection, 
gave us no further information than that which could be obtained 
from smears. After all, bacteriologists — apart from their work in 
serology and immunity — have been contented to give us a morpho- 
logic classification of microbes — a poor* aid to clinicians, you must 
readily admit. What does the fact that an organism grows in chains 
or groups mean to clinicians? What does an hemolyzing or non- 
hemolyzing streptococcus mean to .us? To the inexperienced it may 
carry fear or false sense of security. But to the experienced clinician 
it means nothing. An hemolyzing streptococcus can be a most in- 
offensive organism, and the nonhemolyzing can be a most dangerous 
enemy, and vice versa. So where do bacteriologists stand in their 
relation to infection? 

We are convinced that microbic protoplasm, like human agglomerate 
protoplasm, is changed by character of food and environment and 
that through successive generations hereditary characters become per- 
manent, and that an organism once markedly attenuated may not 
easily regain its previous virulence; organisms divide so rapidly that 
new properties are prone to become permanent. Just as food and 
climate (environment) have made the different races, these have be- 
come fixed types. 

It is our forecast that specificity in microbes is more a matter of 
virulence or attenuation, coupled with the site of election of infection, 
than is morphology or any other physical property. If attenuation by 
unfavorable food does not lead to fixed properties, how can we explain 
the Calmette immunity tests for tuberculosis? My point is that mor- 
phology in bacteriology has no significance in clinical obstetrics. So 
we abandoned the cultures for the smears, as giving us a better idea 
of the predominant organism in any given cervical infection. 

Argument . — Though our records prove that infections are more com- 
mon in the multiparae than in the primiparae, yet we know that when 
infections in the primiparae occur, they are usually more virulent and 
more dangerous. The reason for the greater frequency and milder 
type of infection in the multiparae can readily be explained by two 
factors: first, by the greater incidence of cervical infections in the 
multiparae, cervical infections antedating the eventful puerperium, 
and, second, the greater incidence of pathogenic organisms in the 



GOODALL AUD WISEMAIST : CERVICAL INFECTIONS IN THE PUEBPERIUM 343 

lower genital tract, due to gaping vulva, eystocele and rectocele, and 
other lesions resulting from earlier pregnancies. 

Fulkerson in a recent work pointed out that endocervical infections 
are found in the multipara and nullipara in the ratio of 93 per cent 
to T per cent, respectively. Of the married women, over 80 per cent 
had been pregnant. This and the smallness of the nulliparous cases, 
supports the conclusions that the traumatism of labor and abortion 
are the chief factors in producing the disease, all of which tends to 
substantiate the knowledge that the cervix is a frequent offending 
organ in the puerperium. 

What is the real sequence of events? Let us endeavor to outline it. 
A primipara is recently delivered. She sustains a tear and traumatism 
of the cervix. They all do. She lies in bed on her back. The vagina 
is at an angle of 45 degrees with the bed. Drainage is up hill, as it 
were. The vault of the vagina remains full of lochia, which she 
partly empties each time she voids. After the third day postpartum, 
nearly all authors agree, the lochia is no longer sterile. The cervix is 
bathed in this infected lochia. The cervix could resist this infection 
were it intact and healthy, but it has been torn ; it is a healing, granu- 
lating wound, injured by labor. Is it any wonder then that 80 per 
cent of parous women suffer from endocervical lesions, of a catarrhal 
nature — endocervical lesions ready to flare into smouldering activity 
by the traumatism of a subsequent labor? 

An interesting fact, somewhat germane to the subject matter under 
discussion, is that these cervical lesions are the frequent cause of delay 
in dilatation of the cervix in multiparae, causing by the irritation of 
catarrh a spasm, a resistance to dilatation. In such cases morphine 
or heroin relieves the irritability and spasm and dilatation follows 
quickly. 

May I read an extract from Mr. Victor Bonney on the occasion of 
the discussion on puerperal sepsis at the Congress of Obstetrics and 
Gynecology, held last year. 

He recalled a paper ■vvliicli he had read before a similar gathering, in which he 
had advanced the conclusion that puerperal sepsis today was principally autogenetic. 
He had pointed to the precautions which he had taken for many years against what 
ho called extrinsic infection, and to the fact that in spite of all such precautions 
the morbidity was very little altered. No one would deny, he adds, the possibility 
of conveying germs from without into the genital canal, but his contention had 
been, and still remained, that that occurred in only a small proportion of the 
cases. 

All the measures inculcated by the teachers had for their object the prevention 
of extrinsic sepsis, and yet the figures advanced that day seemed to prove very con- 
clusively that sepsis was increasing. He noticed that in one of the reports the 
origin of the sepsis in very many of the eases was not stated. He -n-ished the 
compilers of these statistics had been a little bolder, and had described these as 
cases of intrinsic sepsis. If the bulk of puerperal sepsis had been extrinsic, then 
the measures which had been taken for many years, and recently with increasing 
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rigour would have occasioned a marked fall in the incidence, whereas any decline 
had been no greater than one might have expected if only a small proportion of 
the cases were of extrinsic origin. As "a parallel instance, he mentioned that at 
the Chelsea Hospital for Women in 1900 the mortality rate for major abdominal 
operations was from 5 to 6 per cent, and by 1906 it lias fallen to 1.6 per cent, at 
about which figure it had remained. During the period 1900 to 1906 gloves had 
been introduced, and had protected the patient against extrinsic sepsis, but were 
of no value against intrinsic sepsis, which continued in spite of these measures. 

Whitridge Williams stated at that same congress quoted above that 
it would be unfortunate if the point of view, which regarded puer- 
peral infection as in great part contact infection, were abandoned. If 
Williams will lay the stress on the words “in great part,” not much 
objection can be raised. But why would it be unfortunate? We 
think that most of us are ready to assume the blame, if any blame 
attaches to the handling of a ease. But who of us wishes ‘to assume 
unjustifiable censure? 

Not so many years ago, the public blamed the nui*se always when 
septic trouble ensued, and this often, we fear, with the doctor’s tacit 
connivance. Today the pendulum has swung to the other extreme and 
the physician is held responsible for every untoward symptom of the 
puerperium, owing to the widespread, yes, almost universal belief that 
infection is always introduced from without, and implies a culpable 
breach of technic. 

Let us have the truth, the cost will adjust itself. Will the knowl- 
edge that infections are frequently intrinsic be used as an excuse for 
any laxness in present aseptic technic? We think not. That many 
of these infections are intrinsic and cervical is further borne out by 
the study of subinvolution. Subinvolution is probably the most 
common complication of the puerperium. It is always a result of 
something antecedent. How often (in the absence of other signs) we 
hear clinicians say it is the result of multiparity, or too frequent child- 
bearing. We have examined many of these and nearly always find 
the cause to be unsuspected cervical infection. Moreover, this is fur- 
ther confirmed by Goodall’s researches in chronic metritis, which, as 
you all know, is the result of a neglected subinvolution, and there- 
fore the result of an infected pregnancy. 

In nearly all the cases of chronic -metritis the cervix is involved in a 
process which is generally spoken of as chronic cervicitis. The cervix 
is hard, cystic, enlarged, and its infection is the primary cause of the 
continued subinvolution of the superimposed uterus. This is not a 
mere accidental association of a diseased cervix and a diseased uterus. 
In the vast majority of cases the primary lesion is the cervical disease. 

One of us spent many years of research to bring our knowledge of 
the puerperal uterus and of chronic metritis to a finality. The term 
chronic metritis is a misnomer, for the process is not an inflammation, 
but a lack of destruction and a lack of absorption of superfluous, use- 
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less tissue, following a miscarriage or full-term labor. In the pres- 
ence of infection, the more delicate and more highly organized muscle 
succumbs, but the more resistant, less highly organized connective 
tissues remain. The first stage is a large, soft uterus ; the last stage is 
a large, hard uterus. It should be termed ehronic subinvolution. 

The uterus weighs approximately 1000 grams immediately after 
labor, and the uterus in the quiescent stage weighs about 75 grams, 
so that the puerperal woman has to get rid of about 900 grams of 
superfluous tissue. Two factors enter into the destructive process, 
namely, contraction and retraction, and one factor enters into absorp- 
tion, the activity of cell metabolism. Infection arrests both retraction 
and contraction of the uterus, and thereby arrests destruction. 

Now we have found that in most cases of subinvolution there is a 
silent infection of the cervical canal, occasionally membranous, and 
that it is the continuation of this Avhieh leads to hypertrophy of the 
cervix, and the ehronic subinvolution is the result. Of course many 
cases of chronic metritis are primarily uterine in origin, especially 
those following an infected abortion. But has it never struck you 
how frequently chronic metritis is uncomplicated by any peritoneal, 
adnexal, or parametrial disease? Only the cervix is involved, and the 
cervical condition, with its hypertrophy and cystic disease, is a per- 
fect picture of infection. 

Treatment . — ^It will be gathered from the foregoing that there are 
intrinsic and extrinsic infections. There is nothing new to be added 
to preventive measures used to bring about complete asepsis of the 
external genitals. And the knowledge that some infections are in- 
trinsic should not justify one in relaxing one iota in making his sur- 
gical technic as perfect as possible. 

Of the intrinsic infections, I think from what has gone before, we 
must divide the cases into two groups. The first group will consist 
of those cases in which the vagina is the harbinger of pathogenetic 
organisms, but these have not been long enough in the genitals to 
secure an implantation. They have had access to the home, so to 
speak, but are not of the household. The inner genitals are the har- 
bingers but not the host; among the common causes are self-infection 
and intercourse. Then there is the second great group, much the more 
frequent in our experience, in which there is a definite microbie dis- 
ease of the cervix, with the pathogenetic organism in the tissues in a 
latent or dormant stage. To overcome the former group of patho- 
genetic organisms free in the genitals, we have adopted a form of 
treatment, which so far has given us very encouraging results.' Dr. 
I^Iayes, of Brooklyn, has carried out practically the same treatment 
with apparently the same encouraging results. 

Our treatment consisted in shaving and performing external toilet 
of the \mlva after the usual enema. When this was completed, a ster- 
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ile glass catheter was passed into the vagina up to the cervix, and the 
vagina filled with a 2 per cent mercurochrome solution, and the vulva 
painted with the same strength of solution, Mayes used 4 per cent 
solution and repeated the vaginal injection if labor was unduly pro- 
longed. We heartily approve of this. The same technic has been carried 
out in 100 cases with 100 controls- in the Royal Victoria Hospital, with 
very gratifying similar results. 

Moreover, our patients received daily an intravaginal injection of 
2 per cent solution throughout the first seven days of the puerperium. 
There has been only one case of fetid lochia since this practice was 
adopted. The incidence of mild infection has been considerably re- 
duced and complications lessened. Stay in the hospital has been 
greatly lessened, and in all of these factors Mayes’ work and our work 
are in complete accord. 

In the second group of cases, where an endoeervical infection ante- 
dated labor, unfortunately treatment of any kind will bear but lightly 
upon this type of infection. The microorganisms are latent, dormant, 
in the catarrhal and diseased cervix. They may remain dormant for 
years, producing slow, progressive hypertrophy of tissues by their irri- 
tating action. These, under the influence of the traumatism of labor, 
light into activity, and w^e think are accountable for the great majority 
of intrinsic infections during the puerperium — ^more especially are 
they accountable for the attenuated infection with slight morbidity, 
and therefore for many of the silent or semi-silent thrombophlebitides. 
The symptoms arising out of this type of infection are usually slight, 
but frequently prolonged, because they are seldom acute. 

These are met with mostly in the multiparae. Vaginal injections 
will not materially alter their action, for they are already in the tis- 
sues. But injections, we can conceive, might prevent or minimize re- 
implantation upon new raw surfaces. We fear that the only treat- 
ment that -vv'ill materially diminish this type of case must antedate the 
pregnancy. 

We wish to put forth an ardent plea for active treatment of every 
form of endocervicitis, by cautery and amputation, to remove areas 
of ectropion, and we especially urge that this form of treatment should 
follow as soon as judicious upon the labor and puerperium. Undoubt- 
edly, the vast majority of such cases date their initial lesion and infec- 
tion to the tears and traumatism of labor, and to subsequent infection 
of these traumatized areas by the infected lochia after the third day 
postpartum. In our service every patient is examined with speculum 
on discharge and also six weeks later. Treatment is applied from six 
to eight weeks postpartum. 

To recapitulate. — Morbidity from childbirth does not seem to have 
appreciably changed in totality since the days before antisepsis and 
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asepsis, but morbidity lias clianged very appreciably in character. 
The severe types have been very considerably reduced, except in cases 
of induced abortions. This change is due to the improved technic and 
the lessened extrinsic infection. The high percentage of virulent in- 
fection in induced abortions bespeaks a lack of aseptic technic, and 
is a vivid reminder of morbid conditions in obstetrics well within the 
recollection of most of us. 

The present day high percentage of morbidity of the less virulent 
types, the higher percentage of morbidity in multiparae as compared 
with primiparae ; the marked frequency of subinvolution without read- 
ily appreciable cause; the common occurrence of thrombophlebitis of 
the pelvic vessels without involvement of other tissues than the veins ; 
the frequency of remote thrombophlebitides, all argue for an attenu- 
ated infection, and for an agency that is beyond the reach of our 
almost perfect vulvar aseptic technic. 

The frequency with which we have been able to demonstrate pri- 
mary infection in the cervix in the early days of the puerperium, and 
the higher incidence of morbidity in the multiparae ; the ineidenee of 
cervical infection in eases of subinvolution, without other symptoms, 
and lastly the marked association of grave eervieal alteration in cases 
of chronic metritis, all lend support to the hypothesis that chronic 
endocervicitis and cervicitis are the underlying causes of most of the 
mild cases of morbidity which prevail today in all the clinics. 

7G2 SiiEnBROOKE Street West. 

(For discussion, see page 440.) 


Schneider, G. H.: The Question of Rectal or Vaginal Examination in Obstetrics 
and Gynecology. Monatsschrift fur Geburtshilfe und Gynakologie, 1927, Ixxvii, 
401. 

In the opinion of the author, vaginal examinations in obstetrics should be made 
only for a therapeutic purpose, and be avoided for diagnostic purposes alone. 
However, before every vaginal operation, this form of examination must be made 
for it cannot be replaced by a rectal examination. Eor gynecologic purposes, a 
rectovaginal examination is better than a rectal or a vaginal one alone. 

J. P. GEEENHIMi. 



CYSTIC CEEVICITIS, WITH SPECIAL REFERENCE TO 
TREATMENT BY CAUTERIZATION 

A Clinical Study of 1031 Cases 

By James C. !Masson, M.D,, 

(Division of Surgery, Mayo Clinic) 

AND Eloise Passons, M.D. 

(Fellow in Medicine, the Mayo Foundation) 

Rochester, Minn. 

T he successful treatment of chronic cystic cervicitis consists in the 
eradication of the mucous glands of the cervix. The glandular tissue 
may be removed by amputation of the cervix or by thorough cauteriza- 
tion. 

The histories in the Mayo Clinic of cases diagnosed cystic cervicitis 
were studied in order to evaluate the results following cauterization of 
the cervix. The results were compared with those of a series of cases 
in which the cervix was amputated for the same condition. Only those 
cases were studied in which the cervix was so extensively involved that 
hospital care and treatment under an anesthetic were necessary. Lesions 
that could be treated by local applications of antiseptics, caustics, or 
astringents were not included nor were cases in which cauterization 
could be carried out in the office. Cases in which amputation of the 
ceiwix for prolapse had been performed, even though the cervix was cys- 
tic, were not included in the comparison. 

The two groups were analyzed as to age incidence, marital state, 
pregnancies, cardinal symptoms, symptoms referable to the pelvis, com- 
plicating disorders and variations in menstruation. An attempt was 
made to determine a criterion whereby it would be possible to decide 
whether amputation or cauterj’' was indicated in specific cases. 

In the investigation questionnaires were sent only to patients in the 
child-bearing age whose conditions would not prevent conception or 
pregnancy. Cases in which treatment ■with radium or roentgen rays 
had been given were excluded, also those in which ligation of the tubes, 
ovarectomy, or hysterectomy had been performed. In evaluating the 
results, an analysis was made of the general health of the patient, the 
improvement of the pelvic sj-mptoms, the necessity for subsequent treat- 
ment, if any, and the number of subsequent pregnancies. 

incidence 

During the period from 1919 to 1926 inclusive, approximately 226,900 
women were examined for all conditions. Cystic cervicitis was suffi- 
ciently mai'ked to be diagnosed by the general history in only 2368 

348 
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cases (1.05 per cent). Of 1031 of these cases diagnosed cystic cervicitis, 
surgically or pathologically, treatment was carried out in 550 (53.5 
per cent) by cautery to the cervix and in 481 (46.5 per cent) by amputa- 
tion of the cervix. In 1337 there were complicating conditions which 
were treated either medically or surgically. Excluding amputations 
of the cervix for prolapse, and cautery after the removal of cervical 
polyps, there remain 661 cases of cervicitis treated in the hospital, 366 
(55.5 per cent) by cautery and 295 (44.5 per cent) by amputation. 
This group of cases is the basis for our study. 

The incidence of cervicitis found in women examined at the Mayo 
Clinic seems small when compared mth statistics compiled in gynecologic 
clinics elsewhere. At Cornell University Clinic the incidence reported 
by Eulkerton was 33 per cent, at the Ijong Island College Hospital, 
Mathews reported 75 per cent, and at the Woman’s Hospital, New York, 
Rawls reported cervical operation in 11 per cent of 6503 patients 
examined for gjuiecologic disorders. 

The small incidence at the Mayo Clinic may be accounted for in 
several ways. The clinic is situated in a small city, and the majority 
of patients come from a considerable distance, so that fewer patients 
come for minor complaints than come to city dispensaries. The com- 
munities from which the patients come are peopled by thrifty farmers 
whose -svives are healthy, free from infection, and who do not consult a 
physician unless their complaints are quite annoying. If cervicitis, 
giving few if any sjunptoms, is present in a case in which there is a 
more urgent condition, it is usually not treated. However, since the 
cervix in married women is examined as a routine, it is doubtful if 
any severely infected cervix would escape diagnosis. 

In considering the female population as a whole, it is probable that 
these statistics represent fairly accurately the incidence of cystic 
cervicitis. The patients in the large gjuiecologic clinics 'are there be- 
cause of a pelvic complaint; these represent a small proportion of the 
general population. 


AGE INCIDENCE 

The age incidence in cases of cystic cervicitis treated surgically at 
the klayo Clinic has been determined. Two patients (0.3 per cent) aged 
less than twenty were treated by cauterization. Forty-three patients 
(6 per cent) between twenty and thirty were treated by cauterization, 
and thirty-nine (5.9 per cent) were treated by amputation. One hun- 
dred fifty-six (23.6 per cent) between thirty-one and forty were treated 
by cauterization, and 126 (19 per cent) were treated by amputation. 
One hundred thirty-six (20.6 per cent) between forty-one and fifty 
were treated by cauterization, and 115 (17.5 per cent) by amputation. 
Thirty-one (4.7 per cent) between fifty-one and sixty years were treated 
by cauterization, and sixteen (2.4 per cent) by amputation. 
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Fifty-four and eight-tenths per cent of the patients treated by cautery 
for cervicitis were aged less than forty; 56 per cent treated by amputa- 
tion of the cervix were less than forty. The fact that almost half the 
patients were more than forty, that is, past the most productive period, 
is not an indication that cervicitis does not occur frequently in younger 
women, but that the more conservative methods of local medication 
or cautery in the office are attempted at this age. Injuries and inflam- 
mations can be rendered harmless and practically symptomless in the 
younger woman by delicate linear cauterization in the office. Operative 
measures are not advised unless the condition has advanced to the stage 
at which such treatment has become ineffective. 

MARITAL STATE AND NUMBER OF PREGNANCIES 

Ten of the patients treated by cauterization and two treated by ampu- 
tation were unmarried; thirty-one treated by cauterization and eight 
treated by amputation were married hut childless; eighty-eight treated 
bj’' cauterization and fifty-seven treated 63 '’ amputation had one child; 
seventy-four treated by cauterization and seventy-eight treated by 
amputation had two children; forty-three treated by cauterization and 
forty-two treated by amputation had three children, and 110 treated by 
cauterization and eighty-six treated by amputation had four or more 
children. Eighteen patients treated by cauteidzation and twenty 
patients treated by amputation had had one miscarriage; eighteen treated 
by cauterization and ten treated by amputation had had two mis- 
carriages, and fourteen treated by cauterization and sixteen treated by 
amputation had had three or more miscarriages. In two of the cases in 
which cauterization was emplo 3 ’’ed and in seven in which amputation 
was emplo 3 md tliere had been one stillbirth. In two cases in which 
cautei’ization was emplo 3 ^ed and in one in which amputation was em- 
plo 3 '^ed there had been two stillbirths. 

Of the entire group 7.7 per cent had not borne children, 22.7 per 
cent had had one child or one miscarriage, 69.6 per cent had had 
multiple pregnancies; 32.2 per cent had had more than three children. 
Cautciy was emplo 3 md more often in eases of sterility than was amputa- 
tion of the cervix. The number of married women ■without children was 
small, and onl}'^ fifteen of the patients mentioned sterility as a complaint. 
Fulkerton reported 19.9 per cent sterile marriages in his series. The 
conclusion is that trauma due to multiple pregnancies is an important 
factor in e 3 'stic cervicitis. 

SYMPTOMS 

Lciicorrliea . — Lcucorrhea is the most constant finding in cases of in- 
fection of the cervix. Often it is not the chief complaint, because man 3 ' 
multiparous women do not consider it abnormal, since the}'" arc accus- 
tomed to its presence. Leucorrhea usualty exists if the patient complains 
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of lacerations, “ulcer of the womb” or pruritus. Cases in which leucor- 
rhea has been considered the most prominent symptom have been 
grouped together. 

Fifty-six patients treated by cauterization and thirty-four treated 
by amputation complained of leucorrhea; twelve treated by cauteriza- 
tion and seventeen by amputation complained of lacerations; seventeen 
treated by cauterization and ten by amputation complained of “ulcer 
of the womb,” and six treated by cauterization and four treated by 
amputation complained of pruritus vulvae. 

Although leucorrhea was the chief complaint in only 23 per cent of 
the cases in the entire series it was present in 51 per cent of the cases 
to a degree sufficient to lead the examining physician to grade it from 
1 to 4 depending on the amount. 

Leucorrhea, graded 1, was present in sixty-eight cases (18.6 per cent) 
in which cauterization was employed, and in forty (13.5 per cent) in 
which amputation was employed. Leucorrhea, graded 2, was present in 
seventy cases (19.2 per cent) in which cauterization was employed and 
in fifty-four (12.5 per cent) in which amputation was performed. 
Leucorrhea, graded 3, was present in forty-four (12 per cent) in which 
cauterization was employed and in thirty-seven (12.5 per cent) in which 
amputation was performed. Leucorrhea, graded 4, was present in eleven 
(3.1 per cent) of cases in which cauterization was employed and in 
six (2.2 per cent) in which amputation was performed. Leucorrhea, 
of any grade, was therefore present in 52.9 per cent of cases in wliich 
cauterization was employed and in 46.8 per cent of cases in. which 
amputation was performed. 

In a comparison of the two groups, it will be seen that leucorrhea 
was the complaint in a larger percentage of cases in which the cervix 
was cauterized. The difference is not great enough to be significant, 
or to lead to the conclusion that cauterization rather than amputation 
is indicated in any case of leucorrhea. 

Menstrual Disorders . — The relation of menstrual disorders to cystic 
cervicitis is probably remote. Bchny states that menorrhagia may be 
due to cervical infection and reports “cures” of menorrhagia in 63 per 
cent of a small series of cases after cauterization of the cervix. Miller 
believes that menstrual derangements are rather common as a result 
of secondary hyperplasia, circulatory stasis, and secondary ovarian in- 
volvement. In our series, the cluef complaint in 24 per cent of the 
cases was referable to menstruation. 

Thirty patients treated by cauterization and ten treated by amputa- 
tion complained of menorrhagia; twenty-four treated by cauterization 
and eleven treated by amputation complained of metrorrhagia; thirteen 
treated by cauterization and seventeen treated by operation complained 
of irregular menses; fifteen treated by cauterization and fifteen treated 
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by amputation complained of “menstrual trouble,” and fifteen treated 
by cauterization and eight treated by amputation complained of 
dysmenorrhea. 

Although irregularities in menstruation were the chief complaint in 
only about one-fourth of the cases, a larger number of patients admitted 
deviations from normal when specifically questioned. More than one 
abnormality was present in some eases. 

In eighty-five cases in which cauterization was employed and 112 
in which amputation was performed (30 per cent) menstruation was 
normal; in 120 in which cauterization was employed and eighty-seven 
in wliich amputation was performed (31.4 per cent) menstruation was 
irregular; in 146 in which cauterization was employed and in seventy- 
one in which amputation was performed (32.7 per cent) menorrhagia 
was present; in fifty-nine in which cauterization was employed and 
twenty-one in which amputation was performed (12.21 per cent) 
metrorrhagia was present; and in eighty-two in which cauterization was 
performed and in sixty-two in which amputation was performed (21.8 
per cent) dysmenorrhea was present. 

Pain . — The normal cervix is insensitive to pain. However, it is often 
pain, real or imagined, which brings the patient for examination. 
Bilateral pelvic pain was complained of by fourteen patients treated 
by cauterization and eight treated by amputation; abdominal was 
complained of by twelve treated by cauterization and fourteen treated 
by amputation; pain in the right lower abdomen was complained of by 
fifteen treated by cauterization and twelve treated by amputation; 
pain in the left lower abdomen was complained of by sixteen treated by 
cauterization and thirteen treated by amputation; backache was com- 
plained of by thirty patients treated by cauterization and twenty-two 
treated by amputation; leg ache was complained of by five patients 
treated by cauterization and four treated by amputation, and dys- 
pareunia was complained of by four treated by cauterization and five 
treated by amputation. 

About one-fourth of the patients did not complain of pelvic disorders, 
but of general symptoms, such as nervousness, fatigue, stomach trouble, 
constipation, headache, neuritis, and heart trouble. In seventeen cases 
the cervix was cauterized and in thirteen it was amputated because of 
arthritis. Forty-five patients feared cancer or cancer had been diagnosed 
elsewhere. 

Backache was a complaint in 18.4 per cent of the cases; in only a 
few cases was it the chief complaint. It was a complaint in 16.6 
per cent of the series in which cauter 3 ’' was used and in 20.7 per cent of 
the series in which amputation was performed. Ljmeh states that back- 
ache, as a gjmecologic sjTnptom, is due eliiefly to pelvic conge.stion and 
that slight defects in posture maj’ favor its development. He reports 
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that 71 per cent of the women mth marked vaginal relaxation aged 
less than forty complained of backache which was cured after operation 
in 79 per cent of the cases. In considering the prevalence of backache 
among women who have borne children, it does not seem logical to 
base the complaint on the condition of the cer^dx alone. 

PATHOLOGIC OBSERVATIONS 

All cervical tissue removed was examined microscopically. ' In most 
of the cases in which the cendx was cauterized, no specimen was re- 
moved unless there was suspicion of malignant disease. Two hundred 
eighty-three microscopic examinations were made in the 661 cases. The 
pathologic report in 187 (66.8 per cent) was cystic cervicitis, in seventy- 
seven (24 per cent), cystic cervicitis mth erosion, in nine, hypertrophic 
cystic ceiwicitis, and in ten it was simply stated that the tissue was not 
malignant. In none of these eases was carcinoma found. In study- 
ing the pathologic reports of carcinoma of the cervix it was found 
that in only two cases had carcinoma been reported in a cystic cervix. 

Cystic cervicitis is the condition resulting from laceration and sub- 
sequent infection or trauma from repeated infections. The embryologic 
development and the normal histology of the cervix explain why cyst 
is possible. Moench has recently discussed cervicitis from the stand- 
point of pathology, and explains cyst formation in detail. The cysts 
may be caused by inflammatory obstruction of the ducts of the cervical 
glands, or bj’- the closure of these ducts by pressure from an inflamma- 
tory reaction, as erosions in the first stage of healing. They may also 
arise from glands whose ducts are covered by squamous epithelium 
in the second stage of healing of an erosion, or from islands of columnar 
or squamous-cell epithelium displaced or buried by trauma, usually 
resulting from lacerations of the cervix. 

The point to be emphasized here is that cystic cervicitis is not a 
simple infection, inflammation, or erosion, but is a process in which these 
factors have persisted until the final stage of cyst formation is the result, 
and must be treated as such. 


TREATMENT 

The accompanying chart (Fig. 1) shows the number of cases treated 
each year by cautery and by amputation. It is interesting to note that 
since 1924 cautery has been the favored method. Various operations 
were carried out at the same time as amputation or cauterization of 
the cervix and they are listed in Table I. 

In many cases the cemix was cauterized during the course of other 
more extensive operations, but these were not included in this study 
The figures show that amputation of the eer\ix rather than cautery- is 
used when another condition exists which requires operation. If 
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perineorrhaphy is indicated, the surgeon usually prefers to amputate 
a cervix -whieh in itself could be treated either by thorough cauteriza- 
tion or by amputation. 

In the majority of cases in which amputation is indicated, the Sturm- 
dorf type is advisable. At the Mayo Clinic amputation is seldom 
advised except for a patient near the age of the menopause or for one 
who does not anticipate pregnancy. The thorough cauterization in- 
dicated in this type of case is a different procedure from the linear 
cauterization so often recommended as treatment which can be carried 
out in the office. The patient must be thoroughly anesthetized or the 
operative field must be blocked off by parasacral or caudal anesthesia. 
All cysts are punctured and their walls thoroughly destroyed. If there 
is much hypertrophy of the cervix or if there is eversion of the endo- 


Table I. Surgical Procedures Carried out With Asiputation or 
Cauterization op the Cervix 


cauterization 

CASES PER CENT 

AMPUTATION 
CARES PER CENT 

Cautery only 

98 

26.8 



Amputation only 



91 

30.9 

Dilatation and curettage 

175 

48.0 

72 

24.4 

Dilatation, curettage, and perineorrhaphy 

22 

6.0 

28 

9.1 

Perineorrhaphy 

27 

7.4 

100 

34.0 

Uterine suspension: internal 

21 


40 


Uterine suspension: external 

G 


5 


Bovee operation 

0 


17 


Eemoval of caruncle 

1 


1 


Excision of bartholin gland cyst 

3 


1 


Repair of anal sphincter 

2 


3 


Plastic operation on vagina 

3 
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cervix, it is advisable to make about six deep punctures parallel to the 
cervical canal with the idea of destroying considerable tissue but not 
interfering extensively with the' blood supply to the endocervix. For 
the first two weeks, after this procedure the cervix looks ragged and 
sometimes there is considerable necrosis with a slight tendency to 
secondary hemorrhage. . Within six weeks, however, the cervix will be 
contracted to less than normal size and somewiiat shortened. The hyper- 
trophied everted condition of the endocermx will have disappeared and 
the cervix will appear much the same as after low amimtation. 

IMMEDIATE RESULTS 

Severe hemorrliage from the cauterized cervix enough to require a 
vaginal pack for control occurred in nine cases. In four cases the hemor- 
i-hage occurred on the twelfth day, in two on the thirteenth, in one on 
tlic sixteeutli, and in two on the twentieth. There were six hemorrhages 
from the stump of the amputated cervix; in two cases the wound was 
resutured on the seventh day after operation, in two it was packed on 
the tenth day; in one of these cases hemorrhage was so severe that 
transfusion was required, and in two severe hemorrhages occurred three 
weeks after operation, after the patients had returned home. • 

The tendency to hemorrhage is slightly more marked after cautery, 
and it occurs from ten to fourteen days following the procedure. Tlie 
slough which has formed separates, exposing the newly formed granula- 
tion tissue beneath. The bleeding is usually not more than spotting, but 
hemorrhage may occur, and for this reason the patient should be under 
oliservation for at least two weeks after cauterization. Hemorrhage 
may be controlled, as a rule, by a loose pack in the vault of the vagina 
but in case of free hemorrhage compression of the cervix by a tight 
vaginal pack or suture may be necessary. 

Pelvic abscess occurred in three cases follovdng cautery to the cervix, 
and in the same number after amputation. In each case there was a 
history of previous pelvic inflammation. In one case phlebitis followed 
amputation of the cervix. 


RESULTS 

The results are based on 227 replies to questionnaires, twenty-eight 
letters written previously by patients who did not reply to the question- 
naire, and forty-five subsequent examinations. 

General JJeaZt/j.— Fifty-three (33.5 per cent) of the patients treated 
by cauterization were entirely well, twenty-six (16.5 per cent) were 
improved and seventy-nine (50 per cent) were not well. Fort 3 " (28 
per cent) of those treated by amputation were entirely well, eigliteen 
(12.7 per cent) were improved and eighty-four (58 per cent) were not 
well. I\Ian 5 - of these had complaints not referable to the pelvis 
Seventy-two did not give the nature of their illnesses; three had general- 
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ized aches and pains, eight backache, five lower abdominal pain, nine 
fatigue and wealmess, three stomach trouble, three bladder trouble, four 
nervousness, two rectal pain, one cardiac-pain, two hay fever, and'four 
insomnia. Those who were considered neurotic before the operation 
continued to complain afterward. 

Pelvic Condition. — j\Iany of those who were not perfectly well stated 
that the condition they complained of at the time of the treatment of 
the cervix was improved. Fifty-three patients treated liy cauterization 
reported that the pelvic condition was definitely improved, eighteen that 
it was somewhat imiiroved, and eighteen tliat it was no better. Forty- 
six patients treated by amputation reported that the pelvic condition 
was definitely improved, eleven that it was somewhat improved, and 
twelve that it was no better. Fewer patients on whom amputation of 
the cervix was performed considered themselves perfectly well, and 
fewer of them considered the condition the}^ complained of improved. 

Leucorrhea . — Leueorrhea is effectively eliminated by either cauteriza- 
tion or amputation of the cervix. The percentage of cures is slightly 
greater in eases in which the cervix was amputated, and there were 
fewer eases in which the leucorrhea returned. However, fewer of that 
group of patients complained of leueorrhea. 

In the group of cases in which cauterization was employed, leueorrhea 
ceased in 101 (72.8 per cent), it was decreased in twenty-six (18.7 
per cent), and was unchanged in twelve (8.6 per cent). In the group 
of eases in which amputation was performed, leucorrhea ceased in 107 
(76.5 per cent), it was decreased in seven (5 iier cent) and was un- 
changed in twenty-six (18.5 ]ier cent). In twenty-four cases in which 
cauterization Avas employed and twelve cases in which amputation was 
performed leucorrhea returned le.ss than three months after treatment. 
In four cases in Avhieh cauterization was performed and two cases in 
Avhich amputation Avas performed leucorrhea returned in less than a 
year, and in nine cases in AA'hich cauterization Avas employed and four- 
teen cases in AAdiich amputation aaris performed, leucorrhea returned 
after a year. 

Menstrual Irregularities. — Menstrual irregularities AA'ere not com- 
plained of in the letters received. In reply to a direct que.stion in regard 
to iiTcgular A'aginal bleeding, .six of tho.se in the group in Avhich cautery 
Avas used complained of a liloody A’aginal discharge, and four of tho.se 
in the group in AA'hich amiiutation Avas em])loyed. In these cases 
hysterectomy had been ])erformed .since oi)eration on the ceivix but in 
none AA-as a malignant lesion found. 

Nine ])atients in each group remembered occasional intcrmenstrual 
bleeding at a ])revious time. Nine of the patients in the group in AA'hich 
cautery AA'as used and Iaa'cIa'c in the grou]> in aaIucIi amimtation aa'JS 
performed liad noted a premenstrual bloody discharge. 



MASSON AND PARSONS; CYSTIC CERVICITIS 


357 


Menorrliagia can be assumed to have been the cause for the treat- 
ment by radium in the fourteen cases in wliich it was used subsequent 
to operation on the cervix. Dysmenorrhea was complained of in only 
two cases in each group following operation on the cervix. 

Suhsequeoit Treatment to the Cervix . — There were forty-five patients 
who wrote that they had received treatment at home subsequent to 
operation here. Following cautery, local treatment to tlie cervix was 
given in twelve cases, roentgen-ray treatment in two, radium in ten, 
chiropraetie manipulations in two, hysterectomy was performed in two, 
myomectomy in one and ovarectomj’' in one. Following amputation 
local treatment was given at home in eight eases, radium in four, 
hysterectomy was performed in seven, and myomectomy in two, and 
only in these could the local condition of the cervix be investigated; 
forty-five returned for examination. Following cauterization a well- 
healed, normal appearing cervix was present in sixteen cases, local 
treatment was advised in twelve; suspicious areas removed for micro- 
scopic examination proved to be benign in two. Following amputation, 
the cervix was perfectly healed in five cases, cicatrices requiring dilata- 
tion were present in three, and the cervix was unhealed and required 
cauterization in four. 

There is no report of carcinoma developing in any of these cases of 
cystic cervicitis, altliough seven years have elapsed since the first cases 
were treated, and more than a year since the last ones. These patients 
are at the age when carcinoma is most commonly diagnosed. 

Pregnancy . — Sterility was the chief complaint in only eleven cases 
(3.2 per cent) in which cauterization was employed and in only four 
(1.4 per cent) in which amputation was performed. One woman bore 
two children after cautery for sterility, and another woman bore one 
child after amputation of an infected cervix which was considered the 
cause of her sterility. Both women believed that the operation made 
it possible for them to bear children. Since operation, there were four 
women in each group who still complained of. sterility. 

There were forty-six women who became pregnant, twenty-nine after" 
cautery and seventeen after amputation of the cervix. Pregnancy 
occurs more frequently following cautery to the cervix than after 


Table II. Pkegxaxcy axd Labor Followixg Surgical Treatsiext of Cystic 

Cervicitis 



CAUTERIZATIOX 

AMPUTATION 

Lelivory without instnmients or repair 

17 

3 

Delivery with forcejis, without repair 

o 

4 

Delivery with instruments followed by repair 

2 

4 

Xow pregTiant 

2 

1 

Stillbirth 

1 

1 

Twins 

1 

1 

Cesarean section 

0 

2 
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amputation. Miscarriages are less frequent. Lalior occurs normally 
in more cases, and repair is not necessary so often (Table II). Of the 
patients treated by cauterization eighteen later had children, and eight 
had miscarriages. In all, twenty-six children were born. Of the patients 
treated by amputation nine later had children and six had miscarriages. 
In all, thirteen children were bom. Cesarean section was necessary in 
two eases after amputation of the cervix. In one case it was performed 
after test of labor; the mother had previously given birth to two chil- 
dren normally. In the other, twins were diagnosed in poor position. 
One patient whose cervix was cauterized gave birth to twins normally. 

SUMMARY AND CONCLUSIONS 

The incidence of cystic cervicitis is less than is usually re])orted, 
occurring in 2368 cases, or in 1.05 per cent of 226,900 women examined. 

The symptoms presented as the chief complaint were leucorrhea (23 
per cent), menstrual irregularities (23.4 per cent), pelvic pain (23.2 
per cent), and irrelevant symptoms (30 per cent). 

The indications for cauteiy or amputation of a hypertrophied, eroded, 
cystic cervix depend on the local condition of the cervix, and not on 
symptoms. Other things being equal, if other operations are to be 
carried out at the same time, amputation rather than thorough cauter- 
ization is advisable. 

Cautery is as effective as amputation in the cure of leucorrhea. 

The general health is not dependent on the cervical condition to any 
great extent. 

Pregnancy occurs more frequently, miscarriages are less frequent, 
labor is more often normal and lacerations occur less frequently follow- 
ing thorough cauterization of the cervix than following amputation of 
the cervix. 

There is no clinical evidence that cystic cervicitis in itself is a pro- 
cancerous condition. 
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THE CONTROL OP POSTOPERATIVE HEMORRHAGE FOLLOW- 
ING NEPHROTOMY FOR THE REMOVAL OP CALCULI* 

By Dougali Bissel.Ii, M.D., New York, N. Y. 

N ephrolithotomy teclmic during my earls’- experience in renal 
surgeiy, namely, that of incising the kidney longitudinalls’- and 
removing calculi throtigh the opening made, seemed so sanguinary and 
formidable with added risk of postoperative hemorrhage that I shrank 
when contemplating its performance. Ten j’^ears later (1901) when the 
roentgen rays were becoming an aid in determining and locating cal- 
culi, there came under ms'- care a smung girl with a definite shadow of 
a stone, about 2 by 1 cm. located in an upper cals'^x, and a second 
shadow, faint and small, located in the upper ureter. It was then that I 
conceived the idea, that bj’^ incising the upper ureter I could avoid 
hemorrhage, and through the opening made explore the kidnej’- pelvis 
and upper ureter and remove all stones. After delivering the kidney 
and freeing the ureter from its cellular attachments to the renal ves- 
sels, an incision 2 cm. in length was made through the ureter near to 
and pai'allel with the crescentic curve of the kidneJ^ On depressing 
the ureteral flap, access to the kidney pelvis and upper ureter through 
the ureteral opening was made easy. As vision was not obstructed by 
blood, both stones Avere easily found Avhere located by roentgen ex- 
amination and remoAmd Avithout difficulty. The crescentic incision Avas 
then closed AAnth six interrupted A^ery fine plain catgut sutures, and 
a proA’isional drain of narroAv gauze AAms placed in the immediate 
A'icinity of the ureteral incision. The operation AAms performed AAutli 
surprising ease and no shock to the patient. Her conA’^alescence Avas 
uninterrupted. The drain aa^s remoA’ed after the third day Avith no 
evidence of urinary leakage. The Avound healed elseAvhere by primary 
union. 

I continued to use this ureteropyelolithotomy technic until 1916 
Avhen there came under my care a patient Avitli a large calculus in the 
jAelA’is of the left kidney, the largest I had eA’er attempted to remove 
ill this manner. The ureteral opening Avas made supposedly big enough 
to accommodate the stone, but delivery through it occasioned an ir- 
regular tear of the ureteral Avail Avhich rendered repair difficult, result- 
ing finally in urinary leakage and a persistent urinary fistula. The 
ultimate history of this case discouraged me regarding the uretero- 
pyelolithotomy technic, for nephrectomy was eventually necessary to 
cure the patient. 

♦Read before the SurRical Section of the Kew York Academy of Medicine. Feb- 
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It might be said in passing that Avhile this failure discouraged me in 
continuing the use of the uretei’al route for the removal of kidnej’’ 
calculi located in the kidney pelvis, it should not have done so, but 
should have served only as a lesson to help me determine the kind of 
case in which ureterotomy for the removal of renal calculi is not indi- 
cated. HoAvever, because of this unhappy experience, my attention 
was directed to the development of a safer technic than that commonly 
adopted in removing renal calculi through a longitudinal incision of 
the kidnej’' structure. 

The features of the technic to be described and to which discussion 
is particularly directed, pertain especially to the. closure of the renal 
incision and to the encircling removable sutui’es to be tightened, should 
occasion demand it,' to ensure hemostasis. 


The initial approach to tlic kidney through the lumbar region varied from that 
I formerly used, but only in respect to the fascial incision in the upper triangle. 
I now prefer to begin the incision of this fascia below the last dorsal nerve in- 
stead of above it, as by so doing there is less liability of injuring the nerve when 
extending the incision downward. 


On delivering the kidney, the ureter was freed from its cellular attachment to the 
renal vessels, and one of the blades of a rubber ring forceps protected with rubber 
was passed between the freed ureter and vessels, aiul moderate compression made 
on the vessels (a, Pig. 1). When the median longitudinal incision was made through 
the kidney structure, j)ressure of the forceps was increased as found necessary to 
control hemorrhage. Care was taken not to crush the vessels to the degree of 
traumatizing their walls. The use of the fingers for the use of controlling the 
blood supply to the kidney when operating, is perhaps preferable 'to the forceps, 
but they tire quickly and the hand crowds the field of work; 

With the kidney delivered and the vessels compressed • a median -longitudinal 
incision is made through it. Tlic position and approximate size of the stone is 
determined bj’^ the finger or instrument p.asscd into the pelvis, and the pelvic open- 
ing enlarged as found necessary to accomplisli the delivery without tissue injury. 


Before incising the kidney, care should be taken to protect the wound by placing 
gauze around the organ. After delivering the stone, irrigation of the pelvis is ad- 
visable. 

Instead of a blunt needle which produces an unnecessary amount of trauma ■ 
of the friable kidney structure and leaves a canal through which bleeding, may 
occur, I prefer to use a companitively small cambric needle threaded with No. 0 
chromic catgut. TJie suture is doubled so that the small liole made by the cambric 
needle will be completely filled by the two strands of catgut which follow it (c, Fig. 
1). The needle is passed through the kidney structure on a plane with the cut 
edges of the kidney pelvis incision and rejiassed on the same plane in the op- 
posite direction so as to form a loop (h, Pig. I); the number of these sets of 
sutures dejteiids upon the length of the kidney incision, but four or five are usualh 
sufficient to hold in close and exact approximation the incised surfaces. (I'ig- ■“•) 

The securing of these double looped sutures may be made in either of ihe 
following ways; First, the needle end of the double suture after its final emergence 
is passed through the double loop on the opposite kidney surface and tied to ihe, 
free ends over the convex border (o. Fig. 2). Kecond, the needle is first cut from its 
doubled suttire and one of these sevenil sutures is tied as .'i mattress suture while its 
companion single 'suture is dealt with in the same manner as arc the double suturts 
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c. 



FiRT. 1. — a. Shows kidney delivered, ureter and vessels freed, vessels compressed ; 
marks on kidney surface indicate upper limits of kidney pelvis on which plane the 
catgait sutures are passed, h. Median longitudinal incision through traumatized area. 
The double suture passed through the structure of kidney, the needle end passed 
through double loop, and double suture tied over kidney, c, Double suture tied over 
kidney border ; second set of sutures being passed. 
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in the first method (a and h, Pig. 2). The latter method is preferred if an artery 
of considerable size has been encountered, as hemostasis is then best secured with 
this mattress suture in combmation wdth a suture passed through the loop and 
tied over the convex border in sufficient number to adjust the cut edges of the 
wound. (Pig. 3.) 

Two B & B silk sutures, removable encircling sutures ■which insure hemostasis, 
are now passed completely around the kidney, one just above the upper and the 
other just below the lower limits of the hilum. To prevent these sutures from 



Fig:. 2. — a. Second set of sutures pa.ssed ; one of tliesc sutures Is being tied as a 
mattress suture, while its companion suture is dealt with in the same jnanner as the 
double sutures in c of the first illustration ; h, shows the single mattress suture tied, 
and the single loop suture tied over Ridney border. 


losing their positions, they arc made to penetrate superficially the anterior and 
posterior surfaces of the kidney, but only deep enough to secure an anchorage to 
the fibrous capsule. (Pig. 4.) 

After releasing the rubber ring forceps and returning the kidney to its bed, the 
free ends of these sutures are made to p.ass through all of the tissues on one side 
and then on the other of the lumbar incision, and each set tied in a bow knot over a 
bolster of iodoform gauze. Should secondary- hemorrhage occur, tightening of 
these sutures will insure hemostasis. 
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The following case is reported because its postoperative history dem- 
onstrates the value of the technic herein advocated. 

Mrs. A. P., aged forty-four; height 5 feet; weight 99 pounds, entered tiie 
Woman’s Hospital January 25, 1926 for the relief of vesical pain and difficulty in 



Fig. 3. — Showing all the penetrating sutures in position and tied with two super- 
ficial stitches adjusting line of incision, as well as two encircling silk sutures, the 
free ends of which are passed through the fascia muscles after the kidney has been 
replaced. 


voiding urine. Symptoms were of ten years duration. The urine showed albumin, 
many red blood cells and triple phosphate crystals. The x-ray showed a dumb-bell 
shaped stone in the lower pole of the left kidney. (Pig. 5.) 

In the left lumbar region there existed a large depressed scar, the result of an 
operation done in 1913 for the removal of three stones from the left kidney. Part 
of the technic used then according to information received by letter of inquiry, was 
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the placing of a rubber drainage tube* througli the kidney structure into the 
kidney pelvis to insure direct drainage arid irrigation of the pelvis. 

Operation. — A large' mass of scar tissue was found in the line of incision; great 
difficulty was met in freeing the kidney,- cspeciiilly the lower pole, because of its 
firm attachment, ,to the lumbar tissues, as the result of damage inflicted at the 
previous operation. In order to free this i)ole, a considerable area of the kidney 
surface was necessarily severely traumatized. After delivering the kidney, the 



-1. — Sliow.s free ends of encircling- silk siitiu'os p!is.so;l tlirougli abdominal wall 
and kidney partly replaced for illiistrfUive purpo.se. 

renal vessels and the upper ureter were freed from their surrounding tissues to the 
liilum and then freed from eacli other. The isolated renal vessels were then grasped 
by a rubber ring forceps passed between the freed ureter and the vessels and a 
median longittidinal incision made through the kidney into the kidney pelvis, the 

‘This fact account.*! for tlic dllllculty encountered on reopening and as the iirea 
of direct drainage was t))e area of flxation and immediate po.stoperatlve blcjcdlng. 
it mii.st liavc al.so borne .a cau.satlvc relation.«lilp to tlie hemorrhage which followed 
several d.ays postoperative. 
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stone located and extracted with light forcej)s and the pelvis irrigated with salt 
solution, gauze being previously arranged about the kidney to protect the wound. 

A cambric needle large enough to accommodate No. 0 catgut and threaded with 
this as a double suture, ends not tied, w;is made to penetrate the kidney substance 
on a plane parallel to the cut edges of the kidney pelvis. The needle was then re- 
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entered at a point less tlian one-half eni. from its exit and made to again pene- 
trate the kidney on the same plane and emerge at a point about one-half cm. 
from its original entrance. Pour of these sets of sutures were passed through the 
double loops on the opposite surface and tied to the free ends over the convex 
border. To adjust the cut edges of the kidncj' incision several interrupted catgut 
sutures were used at intervals. Two encircling removable sutures of B & B silk 
were used as previously described. A rubber tissue drain was placed in the region 
of the lower pole. 

Postoperative Jlistory . — A small amount of blood was found in the urine during 
the first twenty-four hours after operation but none was again noted until the 
fifth day. This was accompanied by severe pain in the left lumbar region. Bloody 
urine continued four days. No bleeding was observed from the lumbar incision 
when dressed on the seventh day, but some was noted on the eighth day, a very 
considerable amount of blood was passed in the urine on the ninth day, bleeding 
also noted from the wound. Calcium chloride 15 gr. was given intravenously, also 
calcium lactate 5 gr. three times a day by mouth. Bleeding was checked for eighteen 
hours, seemingly as the result of this treatment; it then reoccurred in urine 
and lumbar wound and continued in considerable quantity for two days in spite 
of the continued use of calcium lactate by mouth and a second intravenous in- 
jection of calcium chloride. On the thirteenth day the small cigarette drain was 
completely removed and the lower B &• B silk sustaining suture which encircled 
the lower pole was untied and retied tightly over a fresh bolster of gauze. Bleed- 
ing at once ceased and did not recur. 

As the calcium salts were given a fair trial but failed to permanently check 
the hemorrhage and as the steadily increasing hemorrhage was immediately and 
permanently checked both internally and externally by tightening the B & B silk 
suture encircling the lower pole, the value of the removable encircling sutures 
under these circumstances would seem demonstrated. 

Follow-iop , — Patient was last seen October 22, 1926. She was relieved of all 
symptoms of which she complained on entering the Hospital and had gained twenty 
pounds. At times she has had discomfort in the region of the right kidney and 
along its ureteral tract. Examimation showed that the right kidney had descended 
considerably but the left kidney was in normal position. 

CONCLUSIONS 

1. The removable encircling' sutures can be placed ivithout danger 
and their presence in no ivay injures the kidney structure, as is proved 
by the many operations for suspending the kidney I have done with 
success, using the removable encircling suture as here described. 

2. These sutures should be so adjusted over a piece of gauze as to 
permit one or both being tightened at any time as necessity demands. 

3. As the lower suture was not tightened mitil other practical means 
had been tried and failed, the value of the encircling suture would 
seem demonstrated in cases of postoperative renal hemorrhage. 

219 "West i5E\mN'TY-NiNTii Street. 



REPORT OP THREE CASES OF STRUMA OVARII 

By Jesse M. Pranked, M.D., and Max Lbderer, M.D., Brooklyn, N. Y. 
(From the Pathological Department of the Jewish Hospital) 

I N THE routine examination of dermoid ej'^sts of the ovary, thyroid 
tissue is found as one of the tissues usually encountered. It occurs 
more regularly, however, as the preponderant or sole constituent of a 
teratomatous ovarian tumor.^ 

Gottschalka in 1902 first reported an ovarian tumor containing hyperplastic 
thyroid tissue as its main component. Since then 46 cases have been added to 
the literature. Up to 1909, when Pranka described the first case in this country, 
12 cases had been reported. In 1918 Adolph^ collected 40 cases from the literature 
and recorded two more of his own. Since then only 5 additional cases have been 
described, not including the two mentioned in this paper. 

Gottschalk2 named his ease “follieuloma malignum ovarii,” because he believed 
the cells to have been derived, from those of the graafian follicles. Kretschmars 
and Pick,G however, recognized in this neoplasm a morphologic similarity to colloid 
goiter or struma. Since, .Pick’s analysis, struma ovarii has been regarded as a 
teratomatous growth rather than as a metastasis from a thyroid gland, normal or 
abnormal. Unanimity has. not yet been reached on this aspect of the matter. Wlien 
in 1901 Oderfeld^ found a thyroid tissue deposit in the jaw, and Steinhaus^ one in 
the frontal bone, Kretschmaro advanced the theory of metastasis. But Picko in 
analyzing a scries of 21 dermoid cysts found thyroid tissue in 6 of them. Saxers 
discoA'ered a tooth, and Meycro the lens of an eye, embedded in otherwise noimal 
ovaries. Hence, Pick deduced that since single highly-specialized structures may 
be the only sign of a teratomatous growth, and as thyroid gland metastasizes al- 
most always to the bones, it was not likely that the ovary would, in so many 
cases, be the sole seat of such a deposit. The majority of opinions has it that 
the other components of the teratoma are overgrown by the thyroid elements, their 
disax)pearance resulting. The occurrence of thyroid tissue growing close to respira- 
tory anlage in such cases is not uncommon,! 

As the number of cases of struma ovarii in the literature is still 
small, and the clinical data associated with them so sparse, the follow- 
ing three eases are being reported. 

Case 1. — ]\I. K., a woman fifty years of age, entered the Jewish Hospital on 
October 3, 1926, complaining of nausea, heartburn, epigastric postcibal distress, 
constipation, and loss of weight. Her family history was negative save that her 
father had died of gastric carcinoma. Her own previous history is irrelevant. 
Her menses had their onset at thirteen years, and after a normal menstrual life 
the menopause set in recently. She is married and has had four normal gesta- 
tions and one abortion. The complaints on admission were all, except for the 
loss of weight, referable to the upper gastrointestinal tract, and had persisted for 
some time. The loss in weight was recent and slight. Apart from these symptoms, 
a severe left upper abdominal pain had made its iippearance about two weeks 
before entrance to tlie llosjiital and after lasting several days disappeared, with 
no recurrence. 
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Physical Examination. — ^Pulse, on acLniission, 84 j temperature 100; respirations 
20. All obese, florid female ivith no noteworthj" features save the abdominal find- 
ings. A mass about the size of a large grapefruit was felt in tlie lower loft 
abdomen, close to the midline. It was firm, ballottable, and tender. The blood 
pressure was 145/70. Tlio blood count and urine examinations were normal. On 
opening the abdomen a quantity of serous fluid escaped. A tumor the size of 
a man’s fist occupied the greater part of the left ovary. The right ovary 
was normal. After a left oophorectomy had been performed the abdomen was 
closed. Eeeovery was uneventful. 

Macroscopic examination of the specimen revealed a solid mass 8.5 by T by 4 
cm. to which was attached a cyst. The mass was soft in consistency, and its 
surface was pearly white, with no excrescences. At one point there was a ruptured 
cyst. On section, the capsule was found to be thick. Near one pole there was a 
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grayish-pink mass 2.5 cm. in diameter. The remainder was made up of soft 
reddish-brown tissue. Tliis contained a core of solid material from which tliere 
was a radiating structure. Near the capsule there was a deposit of ochre-colored 
pigment which, on microscopic examination was found to be composed largely of 
typical hyperplastic thyroid tissue. Tlie alveoli were filled witli colloid and were 
surrounded by myxomatous tissue. 

Case 2. — A. B., aged thirty-four years, catered tiie Jewish Hospital August 13, 
1927. Her mother had died at fi(i of nteriiie carcinoma. Her menstrual onset was 
at twelve years and occurs every twenty-one to twenty-four days, lasting live 
to six days with moderate jireinensf rnal pain. .Slie had been jiregnant three times, 
one pregnancy terminating in an abortion and being complicated by jihlebitis. 
Her comjdaint consisted of |>ain in the right lower abdominal (piadrant eight 
days before admission, subsiding spont.-iiieonsly and recurring. 'I’he jiaiii was not 
accompanied by nausea or vomiting. 
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Physical Examination.— Pulse, on admission, 120, temperature 101, respirations 
20. Only the abdominal findings presented features worthy of note. These were 
tenderness over McBurney’s point and positive tenderness on Murphy percussion 
over the right side posteriorly. Tlie urine was negative. Blood count showed 
16,000 white corpuscles, of which 70 per cent ' were polymorphonuclear leucocytes. 

At- operation the appendix was found to be inflamed and were removed. At the 
same time an ovarian cyst on the same side was resected. The cyst measured 6 
cm. in diameter. Half its internal surface was grayish-white, smooth and glisten- 
ing, while the other half was brownish-pinh. The external surface was grayish- 
pink. The cyst wall was 1 mm. thick. One side of the cyst presented an encap- 
sulated cystic nodule 1.2 by 2 cm., irregular and hard. Its section showed a grayish- 
yellow, glistening surface. The ovarian mass adjacent to the cyst measured 5 by 
3 cm. It was soft in consistency and 3 ’ellowish-pink in color. On section, its 
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surface was rough and yellowish-gray. A corpus licmorrhagicum encountered meas- 
ured 1.5 cm. in diameter. Microscopically the appearance of: the characteristic 
areas was that of lijperplastic thyroid tissue, as in Case 1, but ndtli the- acini more 
markedly distended with colloid. In addition there were present other charac- 
teristics of :i dermoid c.vst, with which, in this case, the struma was associated; 
viz., skin, sweat and sebaceous glands, all lodged near the thyroid, tissue. 

Case 3. — B. E., -aged thirty-four, years, was admitted to the Hospital February 
15, 3928. She complained of attacks of cramp-like pain in the right lower quadrant. 
Her fajnily history was irrelevant, with the exception that of her four sisters two 
had been operated on for fibroids of the uterus. She was married six and one-half 
years and had one child, two years and ten months old. Her history states that 
ten weeks after her childbirth a fibroid was discovered, but it gave her. no un- 
toward sjanptoms. For the past year and one-half she suffered from repeated 
attacks of sudden pains, either cramp-like or sticking, situated usually in the right 
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iliac quadrant, "but they were occasionally felt all over the midabdomen. The 
pains were frequently accompanied by nausea or vomiting. Eadiation of the pain 
occurred occasionally toward the back, and she often had a feeling of fullness in 
the rectum and then defecated frequently. Some of her attacks lasted as long 
as ten hours. Belief was obtained by the application of heat to the abdomen. 

Physical Examination. — Pulse, on admission, 102, temperature, 100.2°, respira- 
tions 30. There were no points in the examination to engage the attention, except 
that there was tenderness elicited on deep palpation of the abdomen to the right 
of the umbilicus. There was a suggestion of a mass felt below the umbilicus, but 
nothing definite could be made out, except that it seemed to have its origin in 
the right iliac fossa. On vaginal examination the cervix uteri and the corpus were 
essentially negative, but a tense, tender mass the size of a small grapefruit was 
felt arising from the pelvis and projecting into the right iliac fossa. The left 
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fornix was negative. A blood count showed 10,200 leucocytes, of which 56 were 
pohunorphonuclears and 44 per cent lymphocj'tes ; hemoglobin 85 per cent. Her 
blood pressure on admission was 95/65. 

On operation the uterus was found to be normal in size and position, and was 
freely movable with several scattered fibroids. The right ovary had a multilocular 
cyst, twisted one and one-half times. The peritoneal cavity contained much fluid 
of a serous character. The appendix was atrophic, and the left ovary was cystic 
and had a corpus luteum. A right salpingo-oophorectomy was done. The tempera- 
ture fell to normal on the second day postoperative, the respirations to 20, and the 
pulse to SO. 

Macroscopic examination showed a mass in the parovarium 5 cm. in diameter, 
consisting of numerous cysts, largo and small. On section, some of the cysts were 
found to be lined by a smooth membrane. Others had cystic projections and bone 
deposits. One portion showed soft brown tissue, from which a gelatinous sub* 
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stance could be expressed. This tissue resembled thyroid, ■while other areas con- 
tained sebaceous material. On microscopic examination, the main structure of the 
solid portion of the cyst was seen to consist of typical thyroid tissue, as shown 
in the microphotograph, in a state of hyperplasia. 


In reviewing the literature, the clinical facts to he deduced are 
meager. The youngest patient reported was twenty- two years, the 
oldest, fifty-seven j^'ears old. Some were nulliparous, others had borne 
children. 

The usual size of the tumor varies from that of a peach to that of 
a man’s fist or a child’s head. Ascites was i)Tesent in about half of 
the cases. In only two eases was there a coincidental goiter of the 
neck. Kovacs’ case^“ had symptoms of exophthalmic goiter which 
subsided on removal of the ovaiuan tumor which morifiiologically 
and chemically was thyroid tissue. Kretchmar’s case died of metas- 
tases, but none of the others seem to have had any complications from 
the neoplasm. 

'When the struma ovarii is part of the dermoid cyst, one will, of 
course, find the other charactei'istic structures of this genus of neo- 
plasm, skin, hair, sebaceous and sweat glands, brain and nerve 
tissue, bone,'^’ salivary glands,^- cartilage, intestine,'’ teeth,- in any 
manner of combination of some or all of these. But the predominating 
picture is the thyroid tissue, which may occur in the fetal or the 
colloid foi'in and in which the cyst-like acini may be enormously dis- 
tended. In 11 eases thyroid tissue was the only structure pres- 
ent.'’’ In some specimens the proliferating cells 

have in spots not yet assumed the characteristic thyroid structure and 
in some cases greatly resemble the tumors variously described as fol- 
liculomas, oophoromas, and granulosa-cell tumors. 


Rohdenbiu’g-- in classifying a series of 500 ovarian tumors encoun- 
tered in the examination of 2691 ovaries, found 61 dermoid cysts and 
teratomas. Eighteen Avere pure dermoids in which thyroid tissue Avas 
encountered in 9 specimens. Accompanying a fibroma in one ease 
there aa^s a struma ovarii. 


It has been mentioned above that seA'-eral parts of our specimen in 
Case 1 resemble microscopically folliculoma ovarii, to AA'hich group 
Gottschalk assigned his tumor. Proescher and Roddy-® say there is 
no similarity, and that Gottschalk Avas misled by the cystic degenera- 
tion of some of the alveoli into thinking that they arose from the 
follicle cells, and that the fluid in the midst of these cell groups Avas 
liquor folliculi. Often the accompanying picture is confusing. Thus 
, Kretschmer believed his tumor to be an endothelial one, since, as 
Proescher and Roddy remark, “an adenomatous endothelioma, at a 
glance, resembles thyroid tissue.’’-® 
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PREGNANCY FOLLOWING THE DEMONSTRATION OP THE 
CLOSURE OP BOTH TUBES BY HYSTEROSALPTNGOGRAPHY 

By M. Pierce Rucker, M.D., and L, J. Whitehead, M.D. 
Richmond, Virginia 

I N THE January Bulletin de In Societe d’ ohsietnque et de gyn^- 
cologie de Paris (xvii, 25) Mine. Prancillon-Lobre and M. Dalsace 
report two eases in which pregnancy followed shortly after the demon- 
stration of the patency of at least one tube by the injection of lipiodol. 
The authors report these cases for three reasons: (1) because no such 
cases have been previously reported in Prance, (2) because it had 
been argued that lipiodol might have a harmful effect upon sperma- 
tozoa and ova, (3) because both young women had exhausted all thera- 
peutic measures both medical and .surgical for sterility. In the dis- 
cussion M. Douay reported a case similar to these, except that the 
patency of the tubes remained in doubt even after the lipiodol in- 
jection. We wish to report a case in which the tubes were demon- 
strated to be closed both by the Rubin te.st and by hysterosalpin- 
gography, and in which pregnancy followed without any treatment 
whatever. This ca.se is interesting in that it shows the folly of making 
dogmatic .statements in dealing with cases of this kind. 

Mr.s. !M., figod thirty-five, eonsultcd one of us on June 1.5, 1926. .She was mar- 
ried in .Taiiuary, 1918, and liad never been pregnant. Slie began to menstruate 
at I2 years, and was regular every four weeks. Tlie flow lasted five days and 
w.ns aeeoinpanied by pain the fir.«t two d.'iy.s. The patient had a Icucorrliea 
of niany years' duration. Slie had had some pain in the right side of her 
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abdomen since 1920. Otherwise she felt well except for a soreness in her breasts 
every 28 days. Slie gave the history of having had typhoid fever and the follow- 
ing operations: a nasal operation in 1916, tonsillectomy in 1920, and the in- 
sertion of a stem pessary in 1922. 

The patient was five feet five inches tall and weighed 12.8i/i pounds. Examination 
was negative with tlie exception of a cervicitis and a basal metabolic rate of 
-16. The cervix was treated and she was put upon thyroid treatment. 

Her dysmenorrhea disappeared and in July the metabolic rate was —2. 

In April, 1927, the patient returned. She had continued the thyroid treatment 
under the direction of her home doctor for nine months. On May 5, 1927, we 
inflated her tubes, but no gas entered under 200 mm. of Hg. pressure. We then 



Fia". 1. — RocntRcnoffram after injection of tlie uterus and tubes witli iodized oil. Ar- 
rows indicate clo.sed fimbriated extremities. 


gave her 1/0 gr. of morphine and l/ldO gr. of atropine :ind injected tlie uterus 
with iodized oil. Both tubes filled to their fimbriated extremities, but none 
entered the peritoneal cavity. The patient tvas advised that an operation offered 
a good chance of relieving her condition. She planned to come back in the fall 
for the operation, but .sickness in her luisband’s family and one thing and another 
made her put off coming back to Eichmond. On February 22, 1928, she again 
consulted one of us, not having menstruated since October 14. There was an 
abdominal tumor extending from the symphysis to the navel and unmistakable 
fetal licart sounds and fetal movements.* 

MKiuc.Mi Aht.s Building. 


The patient was delivered of a 7vi pound girl, .7uly 18 , 1!12S. 


PKIMAEY BILATEEAL CAECINOIMA OP THE TUBE"= 

Bt Samuel A. AVolfe, M.D., Brooklyn, N. Y. 

(From the Departments of Gynecology and Fatliology, Long Island College 

Hospital) 

T he first case of carcinoma of the tube was positively demonstrated 
and described by Ortliman in 1886. Since then the number of 
reported eases has increased so that in 1910, Doran could collect one 
hundred cases from the literature. At the present time about two 
hundred authentic cases are recorded. Sanger and Barth emphasize the 
presence of chronic inflammation as a predisposing factor in carcinoma 
of the tube. Doran and Peams trace cases of carcinoma of the tube to 
malignant degeneration in benign papilloma. The disease generally 
appears in Avomen in the fourth and fifth decade of life, although 
Norris has reported a ease in a patient twent 3 -seven jmars of age. 

Pathology . — Primaiy carcinoma of the tube in the majority of in- 
stances is unilateral. Bilateral cases are not infrequent, and Sanger 
reported three such cases in a series of twelve. Thirty per cent of all 
reported cases present bilateral tumors. The size of the tumor is ex- 
tremely varied and ranges from a small papillary excrescence to that 
of a fetal head. The lateral third of the tube is the seat of choice and 
is accordinglj’" dilated bj^ the contained tumor tissue. The exteimal 
tube surface is smooth or in late cases presents a netAvork of fine 
papillaiy excrescences. On section of the tube in earlj^ cases, ./the 
mucosa is studded Avitli numerous, fine, papillaiy groAvtlis. In advanced 
cases the tube lumen is almost completelj^ filled Avith tumor tissue, but 
solitarj^ masses are still recognizable. In about half the cases, the 
abdominal ostium is obscured due to adhesions. In some instances 
papillaiy excrescences project from the dilated abdominal ostium. 

Microscopically . — These tumors uniA'ersally retain the papillaiy type, 
but late cases present botli papillaiy and atyeolar formations. The 
pure papillaiy type presents a central fibrous core usually supporting 
onlj’ a single lining ejiithelial lajmr. In the second form the lajmrs are 
freqiienth' multiple and liaA'e lost their cell alignment. Solid ah'eolar 
clusters are reproduced and extend into the musculature of the tube. 
GroAvth accordingh' is faster and more diffuse and excrescences ap- 
pear externall.A’. The component cells in both forms, are cjdindrical 
or cuboidal in form; and are free from ciliated processes. The nuclei 
are large, A'e.siciilar but irregularlj- located and jire.senl marked varia- 
tion in .size. form, and staining cajiacit.v. 

bi.-forf llic BroolUyn Oyn'-coloRiral U'-S. 
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Complications . — The purely papillary form generally is circumscrihed 
and remains In the lumen of the tube but may produce metastasis by 
the lymphatic or vascular channels. The papillo-alveolar form in ad- 
dition penetrates the tube to reach the peritoneal coat resulting in 
malignant implantation throughout the peritoneal cavity. In both 
types metastasis to the ovary, uterus, and retroperitoneal glands oc- 
curs. Stultz encountered seven cases of lymph node metastasis in 
forty-three reported eases. The following ease report Avill illustrate 
the clinical and pathologic features of bilateral carcinoma of the tube. 

Mrs. M. K., aged fifty-six, rvas admitted to the Medical service of Dr. Luther 
Y. Warren, December 5, 1927, complaining of vaginal discharge, pain and swelling 
in the abdomen, and loss of weight. Damily history was irrelevant. Previous 
medical history was essentially negative except for pyelitis at the age of twenty- 
eight. At the age of twenty a fibroid tumor was removed, ilenstruation began 
at the age of fifteen, recurred every twenty-eight days and lasted for three to four 



Fig. 1. — Right Tube ; The organ has been sectioned to expose the interior. Tlio 
ampullar and infundibular portions of the tube present papillarj- excrescences and 
tuberous tumor masses. Tumor tissue can be traced to the isthinic zone. 

days. Alenopausc occurred at the age of forty-six. Patient was first married at 
the age of eighteen, husband died four years later of diabetes. The patient 
remarried at the age of forty-eight; husband died three years later of pulmonary 
tuberculosis. Patient had one child with the first husband thirty-four years ago; 
pregnancy, labor, and puerperium were normal. 

Present lUncss . — A vaginal discharge was first noticed by the patient two years 
ago which was moderate in amount, markedly foul, and pale pink in coloration. 
Four weeks prior to admission it spontaneously disappeared. At this time enlarge- 
ment of the abdomen was first noticed. This has been progressive, particularly 
marked in the lower abdomen, and associated with pain in the right side radiating 
to the right lumbar region. The pain was burning in tji’c and intermittent in 
character. It was not related to meals and not relieved by medication. Since 
onset, the patient has been incapacitated due to a feeling of . weakness. Her 
weight has progressively diminished from 147 pounds, one year ago, to 125 ponnds 
at the time of admission to hospital. 

Ph;i.sieal Eraminoiion. — ^I’atient had a general anemia. Head, neck, and thorax 
were e.ssenfially negative. .Abdomen was markedly distended, dullness present in 
(he flanks; a fluid wave was elicited. The liver was palpable. Pelvic c.xamination 



376 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


revealed a marital introitus. Anterior and posterior vaginal walls normal. Cervix 
was small, Jacterated and sliglitlj' limited in motion. Tlie uterus as such could not 
be sharply defined because of the marbed abdominal distension. An irregular mass 
was present in the right lateral fornix. Laboratory data : Red blood cells 4,2.o0,000, 
Hb. 70 per cent, wliite blood count 7,000, nentroifiiiles OS per cent, blood pressure 
140/50, urine normal, blood chemistry normal, blood Wassermann four-plus. In 
spite of abdominal paracentesis and general supportive treatment the patient gradu- 
ally failed and died on January 3, 1928. 

Autopsy was performed Januarj' 4, 1928, by Dr. J. Arnold de Veer. “The 
body is that of an elderly female greatly emaciated. The peritoneal cavity con- 
tains about a liter of serofibrinous blood-stained fluid. Both pleural cavities con- 
tain a small amount of clear fluid. The lungs are free from exudate and are 
edematous posteriorly but otherwise normal; there is no exudate in the i)ericardial 
cavity. There are no pericardial adhesions. The heart is normal in size. The 



i 


Pisr. 2. — Micro-scopic .section of rlRht tube: The papillary excrescences Ki'o.s.sly noted 

are presented by papillai’y carcinoma. Note tlic multiple ceil laycr.s. Tlie mu.«cul!i- 
ture is edematous. (xSO.) 

musculature is firm. Tlie aorta is markedly atheromatous. The aortic cusps are 
widely separated at the commissures. Tlie remaining valves are normal. AH of 
the abdominal viscera arc covered by recent fibrinous adhesions. The spleen is 
normal in size and consistenej'. On section it shows moderate fibrosis. The liver 
is large, pale and softer than normal. On section it presents congestion and fatty 
degeneration. The gall bladder contains a solitary gallstone measuring Lo by 
2. .5 cm. The capsules of the kidne3'.s strip readily but leaves coarsely granular 
cortex. They are normal in size and the markings are fairly well jireservcd. 
Gastroiute.stinal tract jiresents no special changes. The omentimi exfmids down 
into the pelvis and is filled with iMeta«la1ie nodules of carcinoma. 'I'he sigmoid 
is surrounded by cnreimuua but its luteiim is fret: from iiivtdvement. “ 

The jielvic viscer.a were removed en masse and referred to the gynecologic lab- 
oratory for e.xamiuat ion. Uterus: The organ is most densely covered witli pajullary 
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malignant tissue wliicli covers tl\c anterior and f uncial portions of the organ; pos- 
teriorly the serosa is smooth and shiny. The organ measures 7 cm. in length from 
fundus to external os, 5 cm. transversely at the level of the round ligaments 
and 2 cm. in the anteroposterior diameter. The squamous lining of the portio 
is normal. The os is patent. On incision the uterine cavity is regular. The 
cndocervical mucosa is atrophic but several of the arborae vitae are retained. 
The lining of the body and fundus is smooth and atrophic. The myometrium is 
thin, atrophic and fibrous and measures 10 mm. in the cervical area, 8 mm. in the 
body and fundus. The vessels in the vascular zone are sclerotic. The serosa has 
been largely replaced by tumor tissue previously noted. Extension into the under- 
lying muscle however is not distinctly recognizable on gross examination. Micro- 
scopically: The endometrium presents typical senile atrophy. The myometrium 

is comprised of small muscle fasiculi comiirised of atrojihic muscle fibers. The 
connective tissue septa are prominent. These changes are dependent upon sclerosis 



Fia. — Loft tube: The papillary form of carcinoma is largely effaced. Alveolar 
and ailcnocarcinoma are rcpi-oduccd. Invasion Into the tubal musculature is definitely 
shown. (xl20.) 


of the medium and small arterioles. The serosa is thickened, congested and has 
been largely replaced by implants of carcinoma. These reproduce long, slender folds 
with prominent secondary arborization. The histology of the cell is essentiallv 
as noted below in the description of the tubes. In other segments in the uterine 
wall invasion of the outer muscle fasiculi has occurred. Alveolar and glandular 
carcinoma is reproduced. 

liiffht Tithe. — lias been converted into a trqjieal retort structure measuring 14 cm. 
long, 4 mm. transversely through tlic uterine .iunction and 50 mm. transversely 
through the dilated ampullar portion. The serous coat is smooth, though an oc- 
casional adhesion is encountered. Pocally small irregular greyish nodules are 
encountered varying from 4 to S mm. in size. These are subserous in their loca- 
tion. On incision the lumen of the tube is dilated and in the outer portion filled 
with yellow inspissated material. After its removal the mucosa’ of the tube is well 
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shown. It is covered with numerous fine papillary processes which represent car- 
cinoma. ' Where dilatation is less prominent the tube lumen is compactly filled with 
this tumor tissue occurring in broad tuberous masses or in fine papillary folds. 
The neoplastic process extends practically to the isthmic portion of the tube. 
Invasion into the muscle is focally noted and these areas correspond to the yellow 
plaques noted on the exterior of the organ. The parametrium is focally in- 
filtrated. Microscopically: The lumen is filled with necrotic tumor debris. The 
mucosa has been converted into long, slender papillary masses with prominent 
branching. Centrally these contain a slender core of fibrous tissue and congested 
capillaries. The lining is comprised of 6 to 8 cell layers though many retain 
a solitary lining layer. The cell outline is poorly shown, the cytoplasm is scant; 
the nuclei oval and vesicular in type. Variation in size and stain are constantly 
noted. The muscle is edematous and atrophic; the serosa is similarly congested. 

night Ovary . — Is markedly atrophic, almond-shaped and measures 20 by 8 by 
6 mm. The tunica is thickened and sclerotic; corrugation is marked. Surface im- 
plantation of the tumor tissue is lacking. On incision sclerosis is marked and 
diffuse. Small yellow granules studded through the organ suggest metastasis from 
the tube. Microscopically: Tlie surface is clothed with adhesions. The cortex 
and medulla present diffuse sclerosis. Alveoli of necrotic metastatic tumor deposits 
are noted in the medulla, Tiie pattern reproduced is that of adenocarcinoma. 

Left Tube . — The organ has been traumatized on removal rendering its gross de- 
scription somewhat difficult. It measures after reconstruction SO mm. long, 4 mm, 
transversely at the uterine end and 5 mm. transversely in the ampullar zone. Tlie 
uterine and isthmic portions are densely covered with surface papillary masses as 
noted over the uterus. The remainder is covered with adhesions. The abdominal 
ostium as such is not recognizable. On incision the lumen is found dilated but 
collapsed duo to trauma thus distorting the size. The mucosa is largely replaced 
by fine papillary masses found in all segments. E.xtcnsion into the muscle is 
frequently noted. In the isthmic portion the lumen is dilated and replaced 
by compact tumor tissue, which is sharply defined from the wall of the organ. 
Microscopically: The lumen is obliterated. This is the result of fusion of 
papillary excrescences on opposing walls. The general features arc essentially 
as described in the right tube, but irregular alveoli of tumor cells infiltrate the 
muscle coat reaching the serosa. 

The left ovary which was grossly recognizable is fused with the tube and broad 
ligament. It measures 20 by 18 bj’ 8 mm. Surface is corrugated. On section it 
presents diffuse sclerosis. Microscopically it is free from metastases. 

Diagnosis . — Senile involution of uterus; carcinomatous implants; bilateral papil- 
lary adenocarcinoma of the tubes; metastatic carcinoma of right ovary; secondarj 
peritoneal carcinomatosis. 

TlianlvS are liereb^^ extended to Di\ Luther P. Warren for permis- 
sion to report tlii.s case and to i\Ir. Jame.s V. Dimn for the excellent 
pliotographs. 
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THE TREATjMENT OP ASPHYXIA NEONATORUM BY THE 
INJECTION OP ALPHA-LOBELINE INTO 
THE UMBILICAL VEIN^' 

A Preliminary Report 


By Robert A. Wilson, M.D., Brooklyn, N. Y. 

(From iltc Department of Obstetrics of the Methodist Episcopal Hospital) 


A LPHA-LOBELINE is more or less familiar and used in many of 
. our large hospitals, although reiioi'ts of its efficacy are conflicting. 
There are two principal reasons for this; one, a lack of proper in- 
dications, and the other, that it has often been used intramuscularly 
when only intravenous introduction could possibly have been of much 
use. A large number of cases, carefully controlled and scientifically ob- 
served, is necessary before the medical profession can Imow the status 
of this drug. This has not yet been done. 

The principal alkaloid of the plant is lobeline, which, until reeentlj’', 
had only been isolated in the form of amorphous salts. These salts ex- 
hibited to a great degree the property of producing emesis, and this 
was considered their principal action. Because of the difficulty of ob- 
taining them chemically pure and of regulating the dosage, they were 
seldom used for this purpose, however. 

In 1916, Wieland, in Germany, succeeded in preparing a pure, crystal- 
line, hydrochloric salt, and it is this preparation which was used in the 
cases herein reported. It differs markedly from the iirevious amoi’phous 
preparations, in that it does not cause vomiting. 

I believe that the experimental pharmacologic evidence that alpha- 
lobeline is a respiratory stimulant is convincing and refer to the ap- 
pended bibliography. 

The action of alpha-lobeline on the blood pressure, heart muscle, 
and pulse is not marked, but it has been shoum to have a favorable 
action on the circulation, even though it can hardly be considered a 
heart stimulant. 

Opinions rarely agree on the treatment of asphj^xia neonatorum. 
Broadly spealdng, fetal asph^'xia is due to two distinct causes ; 

a. Actual inRiry to the respiratory center during delivery, with en- 
croaching intracranial hemorrhage, 
b. Respiratory center deprc.s.sants and poisons. 

Under the latter heading come morphine and other drags; prolonged 
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anesthesia, resulting in the presence in the baby’s blood of large quan- 
tities of ether, chloroform, etc.; and, lastly, COo. When present in 
proper quantity, COg is a respiratory stimulant, hut an excess quantity 
first depresses and finally paralyzes the respiratory center. If the 
asphyxia is due to CO,, we maj’- combat it by artificial respiration. 
If additional poisons such as ether, chloroform, and iiarticularly mor- 
phine are present, there is then a double burden on the center. Tlie 
need in such a case is for a direct respiratory stimulant in order to 
raise the threshold of response to a point where the center can again 
function itself. This we have in alpha-! obeline, providing that it can 
he quickly brought in sufficient concentration to the center. Because of 
the poor circulation usually pre.scnt in asiiln'xiated babies, the drug 
must be exhibited intravenously. Slow, doubtful, or negative results 
from the use of this drug have principally been due to failure or to poor 
absorption from intramuscular or subcutaneous injections. 

In those cases in which the respiratory center has been extensively 
damaged by trauma, little can be expected from alpha-lobclinc or any 
other 'measure, although in several instances following its use, irregular, 
spasmodic respirations were obtained, but not long sustained. Autopsy 
in these cases always disclosed serioits damage to the center. 

The intravenous effect of the drug lasts from ten to twenty minutes, 
but this, as a rule, is amply sufficient. Subsequent intramuscular in- 
jections, in view of the improved cii’culation, will then suffice to carry 
on for a longer time the desired stimulation if it is still needed. Quick 
action on the center can be obtained only by intravenous injcclion. 

It is convenient to divide the treatment of asphyxia neonatorum as 
follows; 

a. Cases in Avhich Ihc center is .severely traumatized and nothing is 
of any avail. 

b. Cases of moderate asi)hyxia in Avhich the center is not too severel.v 
deprc.ssed and which, after clearing the throat of mucus, respond to 
any or all of the simple methods, such as tlagcllation, the alternate ap- 
plication of heat and cold, etc. The.se cases respond because a stimulus 
is carried to a center still susceptible to .stimulation. In the last analysis, 
however, these methods only ha.sten respiration, for it has been fairly 
conclusively shovai that a child who resiionds in tliis way will breathe 
spontaneously if left alone, although considerable time may olap.se betore 
it does so. 

c. Ca.ses of gi'av(‘ asi)hyxia, with a center so markedly j)oi.soncd and 
de])re.ssed that the aforementioned methods are of no avail. It » i'‘“' 
sjionse to the.se methods is not obtained in a rea.sonable hmgih ol time, 
they should certainly not be ])er.sisted in. Violent mammvers, olten 
frantically })erformed, have killed many babies and are nevf'r indicated. 
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For tlic past two years, alpha-lobeline has been employed in the 
Methodist Episcopal Hospital in the treatment of asphyxia neonatorum, 
but until recently only by the intramuscular route. Used only in severe 
cases and in conjunction with other methods, it was difficult to get a 
true idea of its value. In spite of this there was an impression among 
members of the staff that it was helpful. Following its injection, the 
babies appeared to respond more readily to the usual stimulative methods 
and particularly to artificial respiration. Because of this, it was al- 
ways kept available' for instant use. 

After hearing of some excellent results in adults following the in- 
travenous use of alpha-lobeline in the treatment of morphine poisoning, 
we felt strongly that if it was to be of real help in our birth asphyxias, 
it undoubtedly ought to be employed in the same manner to determine 
its clinical efficiency and usefulness. It was first necessary, therefore, 
to find a portal of entry into the blood stream which would be rapid, 
safe, and could be generally employed. After considering direct im- 
plantation into the heart chamber, also the use of the longitudinal sinus, 
and discarding them as too dangerous, except as a last resort, the 
umbilical vein evidently offered the best means of access to the blood 
stream for this or any other drug. 

A careful search of the literature fails to reveal that alpha-lobeline 
has been employed in this manner before, and we believe this to be 
largely the I’eason for the uncertain results often obtained. Leibowitch, 
of i\Ioscow, in 1925, discussed the resuscitation of the asphyxiated new- 
born by means of the intraumbilical injection of physiologic salt-ad- 
renalin solution. Ho stated that he Avas unable to draAV conclusions 
from the small number of cases obserA^ed, but recommended its trial 
in those cases in Avhich there Avas no prospect of success Avith other 
methods. I realize that before definite conclusions can be draAvn a 
largo number of eases arc necessary. At the present time Ave are 
keeping in the hospital a careful record of each case Avith the folloAv- 
ing data: (a) the type of labor and delivery, (b) period of gestation, 
(c) medication employed, (d) anesthetic used, (e) type and degree of 
asphyxia, (f) preliminary stimulation of child, if any, (g) heart rate 
Avhen born, (h) time and dose of alpha-lobeline, (i) number of seconds 
elapsing folloAving its injection to the first respiration, (j) the character 
of the succeeding respirations and the heart rate, (k) the later course 
of the child. 

This preliminary rejiort is presented in order to draAv attention to 
the use of this drug, in the maimer to be described and to suggest its 
use in cases of grave asphyxia, especially if other methods have failed. 
Its employment requires little skill and it is hoped that the results 
Avhich may be obtained aUII be reported as soon as possible. 
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TECHNIC OF INJECTION 

The infant dose of alpha -lobeline is 1/20 of a grain. In our maternity service, 
a sterile ampoule of the drug and a sterile syringe are kept on the delivery 
table and if it is feared that the baby is asphyxiated, the syringe is filled with 
the drug before the birtli in order that valuable time may not be lost. 

If injection is determined upon, an assistant holds the baby by the feet with 
the head down. The operator grasps the umbilical cord with one hand and, 
picking a favorable site, the needle, with its point directed toward the baby, is 



Flp. 1. — Showing- injection of aipiia-lobelinc in tiio umbiiicai vein of an aspiiyxlatctl 

infant. 

inserted at an .angle of 45 degrees into the umbilical vein. When the needle is 
felt to he ill the lumen, (he piston of the syringe is sliglitly withdrawn in order 
to verify this. If blood appears in the syringe, the alplni-lobclinc is injected, the 
needle witlidrawn, and a finger placed for .a .short time over the wound. 

If the following points arc kept in mind the identification of the iinihilicril vein 
is easy : 

1. The umbilical vein is larger than cither individual artery. 

2 . Both nrteri(‘s run .a jnore or les.s .spiral course around the cord while the 
umbilical vein takes .a more direct one. 
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3. The umbilical vein tisuallj' discloses points of dilation and varicosity and this 
In conjunction with its greater size will identify it in most cases. 

4. The most important point is the fact that the vein does not pulsate and 
the -arteries do. This can be easily detected by placing the tip of one finger 
lightly against the vessel wall. The pulsations are distinct and easily palpable 
when the arteries are touched but are not felt when the vein is palpated. If this 
be borne in mind, there ought to be no difficulty in identifying the vessels. If 
such a difficulty should arise, it is best to inject all three, using 1/3 of the ampoule 
for each, as this quantity has been found sufficient to produce a reaction after 
the umbilical vein has been entered. 

The point has lieeii raised that the cord pulsations might have ceased. 
If this were so, the baby tvould be dead, for pulsations continue in 
the umbilical arteries, although often verj' faintly, until respirations 
commence or the heart stops. With the expansion of the lungs at the 
time of the first respiratory movements, definite changes occur in the 



Fipr. 2. — Showintr a favorable for injection. Note the blood in the syringe which 
proves the needle has entered the lumen. V.A., uterine artery; 17.E., uterine veins. 

fetal circulation and the cord pulsations actually do cease, but as the 
baby is now- able to breathe spontaneously alpha-lobeline is no longer 
needed intravenously. We can sum up by saying tliat until the advent 
of respirations, the umbilical portal of entry is ahvays open, after which, 
this portal is no longer needed. The vein should not be pierced too 
near the abdomen of the child, to avoid the presence of a puncture 
wound between the cord tic and the baby. Any point in the cord distal 
to where it will be tied may be used although we prefer one about six 
inches from its insertion, providing the umbilical vein is adaptable for 
inmcturc at this point. If the eoi’d has been clamped and cut during 
or after delivery, the technic is the same, except that, following the 
withdrawal of the needle, the blood in the vein should be miUced into 
the infant. This is done by compressing the cord near the clamp be- 
tween two fingers and sliding these fingers along the cord, thus pushing 
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its contained blood into the baby. This gives results practically as good 
as if the cord had not been clamped. 

CASE REPORTS 

AVe have used alpha-1 obeline in the manner described, thirty-five times 
in the maternity service of the Methodist Episcopal Hospital. As this 
is a preliminary report only, no attempt will be made to analyze these 
eases. Only a few can be cited. 

Case 1. — A. P., aged twenty-four, para i, was admitted March 25, 1927. She 
had a spontaneous delivery of a full-term, 7 pound 15 ounce child, following a 
seventeen and one-half hour labor. Morphine, gr. tdj six hours previous to delivery 
and morphine, gr. %, with scopolamine, gr. 3^r,o, four hours before delivery, had 
been given. The baby showed evidence of deep asphyxia and failed to respond 
to the usual methods of resuscitation. Seven minutes after delivery one ampoule 
of alpha-lobeline was injected into the umbilical vein; the baby commenced to 
breathe exactly fifteen seconds later, .and its course from that time was uneventful. 
This was the first time that alpha-lobeline w.as used in the umbilical vein and the 
effect was striking. 

Case 2. — C. McC., aged twenty-seven, para i, was admitted August 23, 1927. 
She was one week past term and had had a negative pregnancy until one week 
before delivery, when a marked rise in blood pressure, and the appearance of 
albumin in the urine warned of trouble. Labor commenced spontaneously, but 
during its course a severe convulsion occurred which was followed in the next eight 
hours by two more. The patient was given morphine, gr. and chloral, gr. 10, 
and following a difficult forceps delivery under deep ether anesthesia, the baby 
was deeply asplyxiated (asphyxia jrallida). During the next five minutes it 
failed to respond to all treatment, including mouth to mouth insufflation, and, 
as the heart had practically stopped, its condition appeared desperate. One .'impule 
of alpha-lobeline was injected into the umbilical vein and in twelve seconds an 
initial respiration occurred. This was at once followed by marked continuous 
respiratory movements, quickly reaching a maximum and then gradually subsiding, 
reaching normal about ten minutes later. The color quickly improved, no after- 
effects were noted, and baby .‘ind mother left the liospital on the thirteenth da}’, 
in good condition. 

Case 3. — M. C., aged twenty-four, para i, was admitted !March 27, 1927, with 
negative history and physical findings, but with a threatening premature labor. In 
order to prevent, if possible, further labor, chloral, gr. 10, and soditmi bromide, 
gr. 40, were given by mouth and morphine, gr. VI, by hypodermic. Despite this 
medication the patient gave birtli five hours later to a premature infant, weighing 
only 2 pounds 9 ounces. A faint cardiac inijnilse was disconiiblc, but the condition 
of this baby appeared hopeless. It liiiiig flaccid and was almost black in color. 
One ampoule of alpha-lobeline was injected into the vein without difficulty, although 
the cord was very small. Respirations coinineiiced within a few seconds, the baby 
improved and reniaiiied in fair condition for a few hours, but became cyanotic 
and died fiv(> hours later, apparently of jireinatiirity. No aiilojisy was obtained. 

Care 4. — ,T. S., aged twenty-five, jiara i, was admitted May 1, 1927, two weeks 
yiast term. This yiatient had a long, ditlicnlt, nineteen and one-half hour labor which 
had to be terminated by a difficult forcep.s operation under ether anesthesia; the 
baby weighed 10 pounds ?,\-j ounces. Morphine, gr. Yi, had been admini-stered 
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seven hours before delivery and morphine, gr. two hours previous to delivery. 
The baby presented a typical picture of asphyxia pallida and would not respond 
to efforts of resuscitation including artificial respiration. The cardiac impulse was 
almost imperceptible, and as fourteen minutes had elapsed following delivery, with- 
out further^ delay one ampoule of alpha-lobeline was injected into the vein. Ten 
seconds later, respiratory movements similar to those described in Case 2 com- 
menced. The baby’s condition instantly improved and from that time onward 
it ran an uneventful course. 

Case 5. — E. B., aged twenty-two, para i, was admitted July 14, 11)27, with a 
severe pyelitis. When three weeks from term she spontaneously went into labor 
and was delivered of a premature 4 pounds 14 ounce baby. Its condition was 
poor and despite our efforts it refused to breathe. One ampoule of alpha-lobeline 
was injected into the vein ten, minutes after delivery, and the baby responded in 
seven seconds. It did well from that time onward. 

Case G. — I. C., aged twenty-nine, para ii, entered November 4, 1927. After 
nine and one-quarter hours’ labor she was delivered by forceps, under ether anes- 
thesia, of an eight pound baby which was moderately asphyxiated. Eor five min- 
utes it refused to breathe and although the heart action and general condition were 
good, one ampoule of alpha-lobeline was injected. In exactly seven seconds the 
baby commenced to breathe vigorously in the manner characteristic of alpha- 
lobeline stimulation. 

Case 7, — A. P., aged thirty-eight, para i, entered November 17, 1927. Her 
blood iiressurc was 200/120, she was very toxic and completely blind. There was 
also marked tenderness over the liver and a jaundiced skin. Although only seven 
months pieguant, she was delivered under ether anesthesia a few hours later 
by a classic cesarean section because of the urgency of her symptoms. Morphine 
sulphate, gr. Vt, I'iid keen given four hours before operation. The baby weighed 
3 pounds, was pallid and refused to breathe, althougli every effort was used to 
make it do so. After five minutes h.'id elapsed, and the cardiac imiiulse being 
then, almost imperceptible, one am])onle of alpha-lobeline was injected. In seven 
seconds an initial resj)irntion occurred which was quickly followed by others. The 
heartbeat returned, the color improved and the child was soon out of immediate 
danger. The result in this case was dram.atic, it bei7ig the feeling of all ])resent 
that the infant was undoubtedly saved by the alplm-lobeline. At this date, Januaiy 
10, mother and child are doing well. 

Case S. — ^M. S., aged twenty-eight, para iii, entered February 9, 1928. She liad 
a history of two instrumental stillbirths, and expressed a keen desire for a living 
child. The history was otherwise negative. Pelvic measurements indicated a gen- 
erally contracted, flat pelvis. A classic cesarean section, under local anesthesia, 
was done because of the large size of the baby (8 pounds 4 ounces), the contracted 
pelvis, and failure to progress after seventeen hours of labor. One hour before 
operation scopolamine, gr. and morphine sulphate, gr. were given. Thirty 
minutes later this medication was repeated. 

Upon oju'uing the uterus, the cavity was ft)und to be filled with meconium-stained 
fluid, and the baby, when extr.'icted, was lini]) and very white. It was first 
treated conservatively by aspiration of mucus and flagellation, but as the heart- 
beat was slow and faint, artificial re.spiration was resorted to. Despite these 
measures flic child became worse, and although every effort had been made to 
resuscitate it without the use of alpha-loboliiie, the condition was now so bad, 
the cardiac impulse so slow and faint, and the child so near death that alpha- 
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lobeline was used as a last resort. Sixteen minutes following delivery, one ampoule 
of alpha-lobeline was injected. Twelve seconds later, altliougli only seven seconds 
after the milking of the blood from the cord, which had been previously clamped, 
an initial respiration occurred. Others quickly followed, and in a few minutes 
the babj' was in excellent condition and has done well since. 

DISCUSSION 

The outstanding feature, when alpha-lobeline is used in the manner 
described, is the rapidity of its action. The primary respiration occurs 
from seven to fifteen seconds following injection, undoubtedly depend- 
ing to some extent upon the efficiencj’' of the circulation. In cases in 
which the cord is clamped and it is necessary to milk tlie blood into 
the baby, the reaction is slower hut does not take more than twenty 
seconds. Little difference has been noted witli smaller doses of alpha- 
lobeline or when the degree of asphyxia varies widely. The early res- 
piratory movements arc different from those usually seen in an asphyxi- 
ated child. Thej' are full and rapid from the beginning and cause an 
almost instantaneous disappearance of cj’-anosis. The babies rarely cry 
for some little time, apparently because of the rapidity of the respira- 
tions. These respiratorj’- movements gradually subside, however, and 
in fifteen minutes or less the breathing appears normal. 

It would be well to now consider the safety of alpha-lobeline. ]\Iennet, 
in 1925, reported marked reactions folloAving its use in asphyxia neona- 
torum, thus confirming reports of spasms and tetanj’’ made by other 
authors. Lang, in 1926, and Pfcilsticker in 1927, also spoke of these 
reactions. Both these authors, however, felt that the untoward effects 
were due to impurities or faulty manufacture rather than to the drug 
itself. IMennet, writing again in 1926, stated that he believed complica- 
tions were due to an impure product and that, if the purity of the drug 
were guaranteed, there would be no danger in its u.se and that, in com- 
bating asphyxia, excellent results could be expected. 

Whatever the cause of the reactions reported, in our own work with 
the drug no after effects have yet been observed. The babies are not 
spastic, do not vomit, and appear the same as babies which have not 
been subjected to this treatment. We have not had a sufficient number 
of cases to give a final answer to this question, but feel so far that no 
harm will follow its use providing that due regard to asepsis be given 
at the time of injection. 

Some wi'iters claim that an early comi)letc expansion of the lungs 
is de.sirable to prevent certain types of atelectasis. Because of this I 
feel that ali)ha-lo])elinc can be u.scd to advantage even in those babies 
whicli would ev(;ntually breathe spontaneously, but are slow to do so 
because of the presence of nun’pliine, cxce.ss CO^, etc. 

Tlie injection of alplia-lobeline directly into the heart has been recom- 
mended, but this is dangerous and never indicated unless the umbilical 
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method has failed, and the baby is a])parently dead. If so used, it 
should bo preceded by an infection of adrenalin. 

COKCIiUSIOKS 

1. It is recommended that alpha-lobeline be injected into the umbilical 
vein for the treatment of asphyxia neonatorum, the dose being from 
] /40 to 1/20 of a grain. 

2. The umbilical vein is easy to identify and enter, but in case of 
doubt all three vessels may be injected to insure the presence of the 
drug in the vein. The vein is always available for injection until 
respirations commence. 

3. The clinical results have so far been encouraging; the initial res- 
piration occurring from seven to twenty seconds after injection, and 
the action of the drug lasting from ten to twenty minutes. 
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THE FEJ)IALE SEX HORMONE. IX. POSSIBLE SIGNIFICANCE 
OF THE RODENT VAGINAL SPREAD REACTION IN 
THE ^lALE BLOOD 

By Robert T. Fraxk. A.B., M.D., F.A.C.S.. ^Morris A. Goedberger, 
i\I.D.. Axn IjEJiuEii Clyde ^McGee, Chtcago 

(From the Gynccoloyie Service ajul Laboratories of .Iff. Sinai Hospital, Nev: York 
City, and the Department of Physiological Chemistry and Pharmacology, 
VniversHy of Chicago) 

I N NUMEROUS prcYious publications we have clemonstratcd the 
pre.senee and distribution of the teniale sex hormone in the 
circulating blood.’’ fhi.s method lias proved of use in clinical 
diagnosis and in the purposeful planning of therapy.-'- ” The presence 
ot the active substance has been demonstrated by means of the mouse 
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vaginal spread as introduced by Stoekard and Papanicalou/ Long and 
Evans,* and Allen and DoisyP 

Recently investigators bave shown a positive reaction to the rodent 
vaginal smear in the urine and even in the blood of malesd®- In 
a preliminary paper on the significance of the female sex hormone 
reaction in the male blood^* we have published the results obtained on 
60 bloods from 47 male patients in which 40 showed a negative reac- 
tion, 3 showed a threshold reaction, and 4 showed doubtful, weak re- 
action. These males were of all ages, extending from nineteen to 
fifty-five years, and of the married ones, 3 had had several children. 
Our results obtained on the urines of twelve men were uniformly 
negative, although huge quantities Avere used for extraction and in- 
jected into the test mice. 

■ These results do not in anj'^ way modify or impair the results ob- 
tained on females, including even the attempts at determining sex,^^ 
because in the female a cyclical reaction, that is the regular reappear- 
ance of a posith'^e test at a comparatively fixed interval (say twenty- 
one to tAventy-eight days), can only be explained by ovarian action. 
The interpretation of a positive finding in the male is of the greatest 
theoretic as Avell as practical interest. 

In our preliminarj'’ paper^* Ave said that these findings maj^ be vari- 
ousl}' interpreted. (1) The vaginal spread reaction may not be specific. 
(2) The male and female sex hoi-mone may produce the same reaction 
on the castrate rodent employed for the test. (3) Certain males, 
though apparently normal, may be latent hermaphrodites, possessing 
an OAmtestis and, therefore, able to produce sufficient female sex hor- 
mone to appear in the blood. Anatomically such individuals have 
actually been described, the findings being either confirmed at opera- 
tion or at postmortem.^® An attempt has been made further ‘to eluci- 
date this question by means of experiments. These experiments may 
be diA'idcd into three groups. 

The first group consisted of the injection of huge amounts of testicu- 
lar extracts into castrated rats and mice. These experiments extended 
OA’er the last fiAm years. Fresh bull testicles Avere finely minced, some- 
times also rubbed up Avith sand, and subjected to extraction AAOth saline 
solution, decinormal hydrochloric acid, decinormal sodium hydrate, 
plain Avater, alcoholic extractions, ethereal extractions, and the re- 
.sultant extracts injected OA'er longer or shorter periods. In no case 
Avas the slightest indication of a positiA'e result obtained by the 
vaginal spread reaction. 

A second set of experiments AA'as based upon Avoi-k published by 
Carminati'* in Avhich this author claimed to have obtained positive 
results by taking fresh rat testicles and injecting a 1 to 5 saline sus- 
ju-nsion into castrated female rats. "We repeated this AA'ork exactly' 
according to the directions of the author Avith negative re.sults, and 
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thereafter ran several other sets of experiments in which we used much 
larger dosage, a daily freshly made extract, and continued the injec- 
tions over double the period mentioned by this investigator, with nega- 
tive results throughout. 

Finally, we injected rats with a lipoid extract prepared by one of us 
(McGee), according to a method similar to that published by Frank 
and Gustavson^® for their extraction of ovary and placenta; these 
extracts having been tested out on capons, according to the method 
previously published^”’ in which animals they had produced well 
marked increase of combs, wattles and ear lobes. Large quantities 
of these extracts injected into female castrate rats over a considerable 
period of time, with variations of quantity and time, so as to produce 
the optimum results, were likewise negative. 

From these negative results obtained from all testicular extracts 
thus far tried by us, we feel justified in believing (1) that the rodent 
vaginal spread test appears specific for the female sex hormone; (2) 
tliat testicular extracts do not give a positive rodent vaginal smear 
reaction; (3) that a positive reaction obtained oecasionally in a male 
is as yet unexplained. We are at present attempting to investigate 
whether this occasional find might offer a plij^sical basis for homo- 
sexuality. 
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THE RIGID AND STENOSBD CERVIX IN THE FIRST STAGE 

OF LABOR'' 


By Albert Mathieu, M.D., F.A.C.S., and Goodrich C. Schaupeder, M.D. 

Portland, Oregon 

(From the Department of Gynecology, University of Oregon Medical School) 

I N A PREVIOUS paper,! we have discussed the role of the various 
factors causing scarring with resultant cervical rigidity. In the 
following paper we will give reasons for our belief that true jirimary 
cervical dystocia is practically always due to fibrosis, in spite of ap- 
pearances and opinions to the eontraiy. We will consider the diagno- 
sis and treatment of this and allied conditions complicating the first 
stage of labor. 

ETIOLOGY AND PATHOLOGY 


The normal cervix contains proportionately more connective tissue 
intermixed with its smooth muscle and elastic fiber than does the body 
of the uterus. The racimose nature of the glands of the cervix, its 
exposed situation, and its frecpient subjection to trauma and bacterial 
invasion make it the common seat of chronic infection. Physical, 
chemic, and bacterial irritation keej) uj) a .slow smouldering destruction 
of the specialized muscle and elastic fibers, which are replaced by the 
faster growing, hardier, but nonexpansile scar tissue cells. All other 
things being equal, the ability of the cervix to dilate is directly pro- 
portionate to the amount of muscle and elastic tissue elements as com- 
pared to the fibrous tissue content. The ari'angemenl of the scar fibers, 
however, is important. They contract or shrink with time, and do 
not again relax. If their arrangement is circular, their action simu- 
lates sphinderic clo.sure. If they are irregularly disposed, they may 
cause dislortions, knobs or bands, interfering with the orderly dilata- 
tion of the parturient canal. We believe that this substitution process, 
due to whatsoever cause, is present in practically every true rigidity 
nr stenosis of the cervix. 

Following the literature back to tiie middle of tlie ]9lh century, we 
find that the classifications of dystocia include a “spasmodic or func- 
tional’’ tyi)e of rigidity of the cervix (Taurin, Viguiej-, and others). 
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The use of the Avord functional in this regard seems to us a paradox, 
for the physiologic “function” of the cervical musculature in labor 
(i.e., its normal action) is to dilate the cervical canal. As Sturnidorf 
says, “Cervical dilatation becomes an integral part of uterine contrac- 
tions.” 

The ju’esence of a muscular mechanism to accomplish dilatation 
(longitudinal and oblique layers) has been quite Avell established ; but 
there is considerable controversy in regard to the existence of a defi- 
nite circular lajmr which might accomplish active closure. It is 
thought by many that tonus during pregnancy is maintained by such 
a circular layer, and that the loss of its integrity, as in deep lateral 
tears, facilitates abortion or miscarriage by permitting gaping. Dur- 
ing labor, according to this theory, the dilating mechanism dominates, 
the circular fibers being reflexlj’^ inhibited. This conception seems to 
have its origin in an hypothetic similarity between the phj’siology of 
the cervix and that of various sphincters rather than on clearly estab- 
lished anatomic and physiologic grounds. Rational as it may seem, 
it does not account for the countless full-term pregnancies and nor- 
mal labors which occur in the presence of vicious cervical distortions, 
or following radical amputation of the cervix. Sturnidorf and others 
flatly deny the existence of any continuous circular layei* of cervical 
musculature, and maintain that the fibers are “disposed in a serried 
succession of oblique circle segments ® which widen the os 

like an iris diaphragm of a microscope.” We must admit that in gen- 
eral, results of studies of the cervical musculature do not leave a clear 
cut impression of finality. However, it is our interpretation that the 
normal caliber at all times is maintained by the anatomic conforma- 
tion of the part, as in other nonsphincteric orifices, rather than by a 
mechanism of specialized continuous circular fibers. 

In view of the mass of conflicting opinion ive submit: (I) that the 
actual existence of an active contractile mechanism is not established; 
(2) that even those ivho claim the existence. of such a mechanism assign 
to it a negative function during labor; and (3) that the element of scar 
or dilYuse fibrosis is present Avith an uniformity Avhich explains the 
majority of the so-called anatomically or siAasmodically rigid cervices. 
We must admit Avith Ehrenfest, that occasionally, clinically, Ave are 
confronted Avith a case of apparent primary cervical dystocia Avhich 
seems to present a problem of abnormal cerA'ical innervation, but in a 
careful study of this type of case as repoi-ted in the complete literature 
the lack of conclusive anatomic and pathologic background for such 
an hypothesis is striking. 

The etiology of the so-called functional or spa.smodic nondilatabil- 
ity is most often ascribed to fault in either the nervous or neuromus- 
cular mechanism of coordination. The concensus of opinion in regard 
to the anatomic relation of the cerA'ical muscle to that of the corpus 
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is that the important connection is through the middle layer, which is 
more in continuity with the muscle of the corpus than any other layer 
and would logically fulfill the function of a coordinating conduction 
system similar to that of the Pui’kinge fibers of the heart. It seems 
reasonable to suppose that this continuity might be important in the 
control of rhythmic contractions of the uterus in labor, and that its 
disruption might cause a cervical dystocia due to incoordination, a 
sort of uterine ‘‘bundle block.” There is evidence for such a theory, 
jmt we have seen a sufficient number of normal labors following dis- 
tortions or radical amputation of the cervix (see also Rawls, Audehert, 
Pozzi, etc.) to convince us that the integrity of such a mechanism is 
not an absolute essential to the normal sequence of labor. We think 
it more likely that the fibers which dilate and “take up” the cervix 
during labor are hampered by the presence of inert connective tissue 
cells, and must act at unusual and disadvantageous angles; in other 
words, that the interference is with the mechanical efficiency of the 
muscle rather than ivith an hypothetic conduction system. 

The following case seen in consultation by one of us is illustrative: 

Case Report (Dr. Albert Holman). — ^Mrs. S., St. Vincent’s Hospital. The patient 
■was a primipara, forty-three years old, at term. Induction was attempted and the 
patient had indefinite and irregular pains, described as pseudolabor, for seventy- 
two hours, following which she had fourteen hours of severe but more or less 
irregular labor pains, increasing in severity but ■v\athout notable effect either in 
descent of the presenting part or in thinning or dilatation of the cervix. There 
was breech presentation and numerous small fibroids were notable on the fundus, 
prior to delivery. Morphine-scopolamine was used liberally throughout the four 
days. After consultation, cesarean section was determined upon because of (1) 
prolonged ineffectual contractions, (2) advanced age, (3) primiparity, (4) fibroids, 
and (5) breech presentation. 

Cesarean section was performed and was uneventful. The baby survived and 
convalescence was without serious event. The operative report states that tlic 
uterus contained approximately 15 small fibroids varying in size from an almond 
to a walnut. , 

In this case we feel that the replacement of smooth muscle and ela.s- 
lic fiber by nonexpansile fibrous tissue, hampered the normal action of 
the remaining muscle of both cervix and corpus and that the distor- 
tion caused the fibers to act from unfavorable angles and ineffectually. 

We do not believe that there is a nervous or neuromuscular mechan- 
ism of coordination between cervix and fundus, indispensable to the 
successful dilatation of the cervix in labor. If there is .such a mechan- 
ism, it is not of a sort to be incapacitated by gross anatomic alteration 
of the tissues involved (amputation of the ceiwix, trachelorrhaphy), 
or by paralysis of the local innervation (spinal block) or injury to the 
great cervical ganglia l.ving lateral to the cervix.® The insidious 

•Thepo can"Ila nrn normally about one-linlf Inch In diameter, but during prep- 
nancy lncrea.‘?e to nn much aa two Inches. They extend very- low and arc Involved 
In all extensive lateral te.ar.s. 



MATHIEU AND SCHAUFFDER : 


RIGID AND STENOSED CERVIX 393 


invasion by fibrosis together with the extreme frequency with Avhich 
it is encountered leads us to believe in the great likelihood of the 
fibrosis as the cause of such cervical dystocia, rather than in a delicate 
and poorly defined mechanical balance between corpus and cervix. 

There is a definite parallel between the occurrence of fibrosis and 
cervical dystocia with uterine inertia in the case of elderly primiparae. 
The relation is one of cause and effect. Nor are the congenital cases 
exempt from this category for even where there seems never to have 
been a cervical canal, there is found an increase of fibrous tissue. 
Nagel conducted studies from which he deduced that in the embryo 
there might be friction between the lower ends of the Mullerian tubes, 
with resultant irritation and scar tissue formation, obstructing a part 
of the opening formed by the later fusion of these two conduits. Such 
an abnormality would be present at birth and followed in some cases 
by an ulceration due to the contact of the two lips, with scarring and 
resultant stenosis or atresia. 


Baudeloque and his school (Wallieh, Bouffe de St. Blaise, Doleris, 
Barnes, etc.) denied the existence of complete atresias of the cervix, and 
believed that the majority of cervical d^’^stoeias were functional, and not 
due to tissue change. Only a part of the material on which their con- 
clusions are based is available, but the cases of Wallieh and Bouffe de 
St. Blaise are indicative. They examined microscopic sections of 
pieces of tissue in such eases, which had been brought away by the 
head, or occasionally by the forceps. They found no gross tissue 
change, except a marked edema. They deduce from this that there 
was no original pathology in the cervix. In the first place, there 
might have been sclerosis elsewhere in the cervix. In the second place, 
we submit that this finding together with the clinical picture suggests 
definitel}’' the type of ease in which a prolapsed cervical lip (usually 
anterior becomes pinched and enormously edematous, and may retard 
labor indefinitely until it is slipped back, or incised, or, as seems to 
have been the case here, carried away by the presenting part. We 
have analyzed the observations of this group (Wallieh, Bouffe de St. 
Blaise) because they constitute the best organized attempt to estab- 
lish as a clinical entity a true spasmodic or functional rigidity of the 
cervix. Their presentation is not convincing.® 

The above group of cases shows a suggestive similarity to a type of 
dystocia which we have encountered clinically and have not as yet 
{oxind. clearly described. We refer to cases in which the head fits into 
the inlet, often quite deeply, but always very tightly, so that it is dif- 
fieult t o move it digitally, either from below or above. Passage of the 


•Quite recently our attention has been called to a case renorted bv 

in which there appSrcd to be an aS 
contracUon of the cervix about one Ihtsh of the child during a cenhallc 
There -(TOs an enormous edema of the part thought due to pressure bv tl^ ce^l4 ^f 
^uch was the case, we must accept it as very difficult to explain. The Sse is uniqua 
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head through the inlet is very slow and the cervix remains thick, dila- 
tation not progressing, though the contractions may become veiy 
forceful indeed. There is a tendency to feel that the bonj^ dispropor- 
tion is not responsible for the failure of the cervix to take up and 
dilate in these cases, since often, after a long hard labor, the head is 
found to pass successfully. The relative bony disproportion- is, of 
course, important, and we believe that the circumferential pressure 
of the tight head against the pelvic brim and walls mechanically com- 
presses the tissue of the lower uterine segment and inhibits the up- 
Avard migration of the muscle fibers of the cervical Avails. The taking 
up of the cervix is effectually checked ; edema is induced by pressure 
on the Amssels and the result is a thick undilated cervix in an otherAA'ise 
Avell adAmnced labor. It Avould be eas.y to ascribe this failure to dilate 
primarily to the cervix, especially if the head is later deliAmred AAutli- 
out serious mishap. If portions of the cervix Avere carried aAAmy in 
such eases, pathologic examination of the tissue, as in the cases of 
Wallich (etc.) Avould not roA^eal fibrotic changes, yet the cervix might 
seem the apparent cause of the dystocia. In a case recently published 
by Lee Dorset, the fetus Avas stillborn folloAAung the sloughing of a 
complete collar of cervix. The fact that there Avas a generally con- 
tracted pelvis indicates that the accident Avas unavoidable and that 
the cervix Avas not a primaxy factor in the dystocia. It illustrates, 
hoAVCA'er, an extreme degree of the mechanism to AAdxieh avc refer. Con- 
fusion in regard to the role of the ceiwix in this type of dystocia is 
more apt to occur AAdiere the pelvic measurements are normal, but the 
head large and highly calcified. 

An acthm functional contraction of the cervix late in the second 
stage is mentioned by soA'eral authoi’S (DeLee, Viguier, and othex’s). 
This is said to occur especially in breech extx’actions, and is desci’ibed 
as a tightening of the eex-vix about the neck of the child. We have 
seeix conditions suggestiA’e of .such an occurrence but feel tliat the 
mechanism is of apparent rather thaxi actual conti-action. The fact 
that it is reported dixx’ing breech extx'action in eveiy case is significant. 
The diametex'S of the breech and ti'inxk beixig less than those of the 
head, there is a natui’al tendency for arrest of the head at the cerA'ix. 
i\roreoA’er, Avith insufficient dilatation, extension of the liead is apt to 
occxxr. The arrest Avill naturally occur Avith the cervix about the neck, 
and if the cervix has been stretched by tx'action from beloAV or pres- 
sure from above (pituitrin) to alloAV the passage of the trunk, it Avill 
tend to resume its actual circumference about tlie neck exactly as it 
does between pains OA'er an adA'ancing A'ertex. Thus, the apparent 
active contraction is seen to be ratlier a function of the normal elas- 
ticity of the cervix plus the obvious disproportion betAveen the diame- 
ters of the canal and those of the more or less extended head. During 
two deliA’cries, one of a inieroeephalic. and the other of an anenceph- 
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alie, one of tlie authors noted the cervix apparently contracted about 
the neck of the fetus. The contraction was, of course, apparent rather 
than real, and due to the reversed disproportion between the sizes of 
the head and shoulders. We have not found repoi-ted a case in which 
such an apparent contraction occurred in the course of a vertex deliv- 
ery of a normal infant. 

A few authors (Tonef and others) feel that they are not infrequently 
able to distinguish the presence of a true spa.smodic rigidity of the 
cervix early in labor. The theoretic and clinical background for such 
a diagnosis is, to say the least, obscure, and the diagnosis seems to 
have been made rather by inference and in view of preconceived ideas 
than upon tangible clinical data. In practice, the effort should be 
made to determine a sounder basis. Even if the dystocia can be shown 
clearly to be primarily in the cervix, and if both history and examina- 
tion reveal the absence of data pointing to fibrosis, it is still not nec- 
essary to fall back upon an hypothetic “spasmodic cervical contrac- 
tion” as the dystoeie factor. 

Ehrenfest has wisely called our attention to the apparent constitu- 
tional and psychic similarity between women who present mo.st often 
this unexplained delayed cervical dilatation, and those who suffer 
severely from true dysmenorrheic pain; “in girls exhibiting the stig- 
mas of underdevelopment — which so often is found associated with 
genital hypoplasia — in women with noticeable impaii’ment of mental 
nervous balance, or again in those in whom a disturbed endocrine 
harmony is evidenced by somatic features often approaching male 
characteristics” (etc.). We are at present engaged in a detailed 
.study of this relationship, the results of which we will report later. 
At present, we feel that such a concept should be carried clearly in 
mind in attempting to judge the actual stage of the labor by the ap- 
pai*ent severity of the patient’s suffering or by the relative mental 
and physical fatigue. We can expect a .subconscious exaggeration of 
the early pain of onsettiug labor from the type of woman who trans- 
lates in consciousness the ordinary menstrual uterine contraction as 
exquisite pain. 

First, we must realize that the major criterion of the period of labor 
(the cervix not progre.ssing) is the patient’s subjective repoi-t and our 
observation of the apparent severity of the pains. The degree of the 
uterine contraction as noted bimanually may be of value, but we have 
often felt prolonged firm contractions long before the onset of actual 
labor, and poor transient contractions with complete dilatation. We 
do not agree with Tonef that it is a .simple matter for the trained ob- 
server to palpate an ob.stinate cervix and determine with ease the 
in-esenee of “spasmodic rigidity.” After all, the appearance and out- 
cry of the patient are our chief index where the cervix does not prog- 
ress normally. An exaggerated susceptibility to pain is too often 
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miseonstmed and we find reported two- or tliree-day labors without 
progress, which, if carefully analyzed and treated with the exercise of 
the proper psychology, would prove to be merely the preparatory 
stage which is often calmly described to us by women of less suggesti- 
ble mental habitus. 

We have in mind a timid, youthful patient, very much frightened hy the ter- 
rible prospect of her first childbirth, who, without our knowledge, was placed in 
the labor room udth a multipara well advanced in labor. To our surprise we were 
called by the nurse to deliver this patient after a very few hours in the hospital. 
We found the patient in a delivery room adjoining that occupied by her former 
roommate with doors open between, and both women apparently in the agonies of 
the final pains of expulsion. Examination revealed that our patient had apparently 
not even begun labor as far as actual progress was concerned. She was taken to 
a quiet room, given a sedative and reassured as to her condition. She very soon 
fell asleep, and the following day went through a complete and perfectly unevent- 
ful labor. 

It is this course of events which we believe is most frequently mis- 
taken for a spasmodic nondilatability of the cervix. There are two 
factors contributing to confuse us : first, our inability to judge accu- 
rately, in the absence of normal cervical changes, the advance of other 
phases of the labor; and second, the degree of voluntary muscular 
resistance to descent which may be exerted by patients who fear 
acutely the pains incident to active cervical dilatation. This second 
factor is important also, and we believe that descent and dilatation 
can be effectivelj^ retarded by such a mechanism. We wish, however, 
to distinguish clearly between this general voluntary resistance and 
an hypothetic spasm of the cervical musculature which is innervated 
through the vegetative nervous system, and not under conscious control. 

A word in regard to the extreme value of morphine and other worth 
while sedatives should perhaps be said here. The efficiency of such 
treatment in this type of case seems to us proof of tlie general as op- 
posed to the local nature of the underlying cause, for such sedation 
has no specific local effect whatsoever. In contrast, we find little to 
support the specificity of belladonna or its derivatives in such cases. 
Theoretically, there should follow a relaxation similar to that seen in 
the iris or the gastrointestinal tract, were there an actual anatomic 
similarity. It is impossible, then, to absolutely denj' the existence of a 
“spasmodic nondilatility” of the cervix in labor, but it seems that 
such cases of cervical dystocia as cannot be clearly shown due to fibro- 
sis or scarring are best explained as due to other factors than “.spasm.” 

Where there is no disproportion and no demonstrable cervical fibro- 
sis, failure of the cervix to dilate may be due to di.splacement of the os. 
Frequently, this condition is also due to distortion from fibrosis tissue 
contraction. Occasionally, liowever, there seems to be a marked pos- 
terior displacement of the cervical canal ivliich cannot thus be ac- 
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counted for. The cervical lips may lap one over the other, thus effac- 
ing the canal. More often the posterior overlies the anterior (T. C. 
Smith). The failure to dilate in such eases is due to the disadvantage 
at which the contents of the lower uterine segment must Avork as a 
dilator. A similar ineffecthm dilating mechanism is seen in cases of 
faulty presentation, Avhere, because of its shape, the jiresenting jpart is 
ill adapted as a dilator. DeLee, Henderson, and others, believe that 
adhesions hetiveen unruptured membranes and the cerAUcal Avails, 
caused by endoceiwical inflammation, are not infrequent impediments 
to labor. Pressure by eerAucal tumors such as fibroids or polyps may 
determine a dj^stoeia not primarily fibrous in nature, and, of course, in 
cancer, the rigidity due to the epithelial proliferation aaTU interfere 
Avith dilatation. The role of caustics, cautery, and operation has been 
discussed in a preAuous paper. 

Authors differ AAudely in regard to the frequenc}’’ of the occurrence 
of syphilis of the cerAux. The important injury is by the third stage 
lesion (Taurin) AAdiich causes a notable induration, or granulomatous 
overgroAvth, and leaA’-es an extensive scar. Doleris from an analysis of 
15 cases believes the chancre to be the important lesion. Gellhorn 
points out that the induration in both chancre and gumma is greatly 
increased during pregnancy and may be the cause of marked cervical 
dystocia. Tuberculous ulcers, actinomycosis, or other special diseases 
of the cervix destroy specialized tissue and leave scars. The pin-point 
os or the occlusion of the senile ceiwix is only a function of the fibrotic 
tendencj^ plus the prolonged cff’ect of imperfect drainage and the in- 
roads of ever present infection in the cerAucal glands. A consideration 
of the mechanism by AA^hieh these Amrious conditions exert their action 
on the cervix serves to fix more stronglj" in our minds the uniformity 
with Avhich fibrosis occurs as the basic pathology. 

Practically all authorities (Avith the exception of Klob) agree that 
stricture or occlusion at the internal os is not as frequent as in the 
outer half of the canal. The most frequent site is the external os, as 
most of the injui-ious processes do not extend deeply along the canal. 
The tissue of the region of the internal os is retracted into the loAver 
uterine segment during labor, and for this reason is seldom invoh'ed 
in the ordinary obstetric tear. The majority of cerAucal operations 
affect only the loAver portion of the canal, and even caustic applica- 
tions and cautery are not often carried to the internal os. Contracture 
of the internal os has been seen folloAAung curettement, and Avas a 
frequent sequel to the endometrial application of caustics such as zinc 
chloride. We believe that a not uncommon cause of scarring high in 
the cei’A'ical canal is the unskillful use of mechanical dilators. In un- 
trained hands, these instruments may be not completely inserted, and 
tlie blades separated short of the internal os, Avith consequent toLing 
of the tissue in the upper half of the canal. 
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Where there is an actual fibrous obliteration of, the entire canal or 
of any considerable part of it, the condition is invariably the result of 
rather complete denudation of the epithelium, whether due to disease 
or to trauma or to necrosis consequent on a circular scar which, in 
healing, exerts a slow sphineteiuc action of closure. In such a case, 
pregnancy is not apt to occur and tlie cervix will be of a fibrous con- 
sistency, often nodular and irregular, and frequently almost the con- 
sistency of cartilage. It is notable, hoAvever, that pregnancy may 
occur through the most viciously deformed cervices. This type of 
sclerosis has been seen in eollar-like rings of cervix carried away dur- 
ing labor (Tyler Smith). Cazeau described an oeclustye cervical mem- 
brane as being "aponeui-otic in nature" and so resistant that no mod- 
erate force could lacerate or break it. IMesnard .speaks of a cervix so 
tough that it actually could not be cut with scissors and Coutade de- 
scribed the consistence of a cervix as “sclerotic, dry and woody.” 
We would refer also to reports of cervices so rigid as to cause a deep 
pressure groove, or actual necrotic ring on the scalp of the fetus. 

We are interested in the condition early noted and first elucidated by Mattel 
in 1862, called ' ‘ couglutinatio orificii externi,” in which there could be ascribed 
no definite cause for the localized occlusion. He cites 19 such cases, and attempts 
to explain them on the basis of a fibrous organization of the static mucous plug 
in the cervix of pregnancy. Various modified conceptions of the theory have been 
held, but more recently, the condition is less often described, and the tendency is 
toward the idea that the basic factor is cither disease or trauma, however mild. 
Kiwisch and others thought that the occlusion might be the function of a sort of 
c.crncal decidual reaction ‘ ‘ representing an agglutinating layer, which afterward, 
when the canal is distended, is increased into a membrane of varying density.” 
Lush, Mme. de la Cliappellc, .T. Schmitt, and others believe that the cervical stasis 
associated with pregnancy is an important factor, and Virchow points to an 
allied condition of occlusion due to senile atrophy following cessation of the menses. 
The friable nature of tliis membrane, and its almost gummy consistency in some 
instances, arc the reasons advanced by the older writers for believing that they 
were dealing simply with a toughened and tenacious plug of cervical mucus. 

We h.ave noted in several cases of our own, where there was failure to dilate, 
that the external os remained undilatcd due to a thin wiry ring of indistensable 
tissue at the precise region of the external os. Pressure by the finger or the 
tiniest of incisions serves to free such an obstruction. No doubt, there is a 
similarity between this condition and tliat described above, the difference being 
that in the latter case the external os is more widely open, and agglutination of 
the devitalized lips cannot take place. Schroeder believed that most of tlie eases 
thought to be comjjletcly occluded were of this type, with an external opening 
so fine as not to be discernablc. Williams is inclined to agree with Schroedcr in 
regard to the so-called “conglutination,” yet mentions two ca.ses of his own m 
which there w.mr a “complete atrcsi.a” at the external os, and in which tlic 
histories presented no evidence of previous injury or disease. 


DIAGNO.?!.? 

of (%>mph.ie Ocrhisiorx . — In the majority of ca.sc.s of .steno- 
-sis or ot’cliision occurring in tlie conr.se of pregnancy, there will he no 
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variation in the normal course of CA’cnts. Tlie existence ot the preg- 
nancy establishes the fact that there must have been a patent ca7ial 
through which the sperm might pass, but impregnation has been re- 
ported where there was sufficient occlusion to cause suppression of 
menses. Frequently, the histoiw is Jiot sugge.stive and even a careful 
digital examination may fail to establish the diagnosis ot pathology 
which is not at the exteiaial o.s. In cases in which the history is at all 
suggestive, digital and specular examination should be made. The 
semi-prone or knee-cliest position may be helpful to differentiate devia- 
tions or simply di.stortions of the canal. In complete occlusions, the 
absence of ceiwical mucus (dryness of vagina) is an important, though 
not constant sign. The presence of irregularities, distortions, and 
scarring will be suggestive. The diagnosis is less easy before the on- 
set of labor. When labor has commenced, if the contraction is at the 
external os, as it is in most eases, the cervix will thin out and be more 
or less normally effaced, but dilatation will not occur. As a rule the 
presenting part will bulge into the thinned cervix and the region of 
the stenosed occluded cervical canal will be rather easily found due 
to the presence of localized Ihickening or irregularity often with a 
crater-like dimple. The cervix may become so thin as to be mistaken 
for the membranes of the fetal scalp. In some cases there nlay be 
absolutely no indication of the presence of a cervical canal. In such 
a case, a misplacement or deviation of the canal .should always be con- 
sidered and the greatest care used to exclude such a possibility. If 
the constriction is in the upper half of the canal, effacement will not 
occur oven with the labor otherwise well advanced. The. relaxed 
lower portion of the canal, however, will invariably permit the pa.ssage 
of a finger to the region of the occlusion and the diagnosis is seldom 
difficult. This typo of occlusion, moreover, is as a rule, due to path- 
ology which may be suspected from the histojw. 


Diagnosis of Sfnefure or Pariial Occhision . — It may bo difficult to 
distinguish between a complete occlu.sio)i of the cervix and a stenosis 
with only a minute opening or very small distorted canal; but it will 
be less difficult to determine the presence of stenosis in cases where a 
certain amount of dilatation has occurred. The history together with- 
the traces of subsequent injury and disease should elucidate the pres- 
ence of a causative fibrotic proce.ss. It must be remembered, how- 
ever, that the absence of distortion or marked induration cannot be 
taken to exclude a diffuse fibrosis. As a matter of fact, the fibrosis 


dependent upon chronic cndocervical infection, and that due to the 
insidious invasion by connective tissue (as in elderly primiparae) mav 
deviate from the normal only in the exhibition of a moderate increase 


jn den.sity on palpation. Confu.sion may arise through the presence of 
conditions allied to the so-called “conglutination” of the lips (see 
page .898) or in the pre.sence of a fine circumferential fibrous rim- (see 
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page 398). It i.s uot ahvays easy to determine clearly the unique cerAu- 
cal origin of the dystocia. Beside clearly defined cervical dj^stocia, 
we have considered here only those conditions Avhich simulated more 
or less closely such a condition. It is necessary of course to haim at 
command a thorough knoAvledge of all types of dystocia, and to leave 
no stone unturned in the effort to eliminate all possible extra cervical 
contributory factors. 

Again the history is important. Possible trauma (childbirth, opera- 
tion, caustics, cautery, etc.) or disease (neisserian infection, persist- 
ent leucorrhea) or a histoiy suggestive of indurative changes (prema- 
ture or actual senile changes) of the sort seen in elderly primiparae, 
must be considered. Examination should be both visual and tactile 
and under aseptic precautions. It is unnecessary to describe again in 
detail the findings indicative of fibrosis, varying from gross distortion 
of the lips Avith extreme rigidity through lesser degrees of scarring 
and induration. Edema may be present to mask an underlying indura- 
tion, but often is an indication of bony disproportion as Avell (see 
jiage 393). We Avill not pause to go into further detail for the literature 
is replete Avith description of the pathologj’^ Avhich may be encountered. 

We are convinced that the great majority of eases of primary cer- 
A'ieal dystocia present the element of fibrosis as a cause or contribut- 
ing factor. Occasionally, hoAveAmr, aa'o note a delayed first stage in 
Avhich history and findings seem to eliminate such an etiologie factor. 
There are three alternatiA’-es : first, that the delaj’ is apparent rather 
than real and that the impression of retarded dilatation and efface- 
ment is due to exaggeration by the patient of the premonitory stages 
of labor; second, that the patient, through fear of pain consequent 
upon cervical pressure, is exerting a more or less A'oluntary resistance 
to descent; and third, that there may be an acthm spasmodic contrac- 
tion of the cervix opposing dilatation. It Avill be possible to educe 
definite data to establish the fii’st and second of the aboAm mentioned 
alternatives by a study of the patient dui-ing her pregnancy and be- 
ginning labor, but Ave are not cognizant of factors Avhich Avould deter- 
mine a clinical diagnosis of spasmodic primaiy rigidity of the cervix. 
The rejiorts (Tonef and others) of this type of rigidity pi’esent nothing 
tangible to elucidate .such a diagno.sis. The value of belladonna is far 
trom ]>rnved. and certainly not sufficient to contribute toward the 
clinical evidence of the existence of a “spasmodic rigidity.” The fa- 
vorabh' efi'ect of morphine in assisting dilatation is to be trusted only 
as (‘vidfuiee to exclude the presence of sei-ious fibrous rigidity and 
points toward the likelihood of the oxi.stencc of one of the first tv'O 
above named general psychic factors. Its action i.s general and not 
local. By its u«e we treat the patient and not the cerA'ix. As it is al- 
nsost constantly used together Avith belladonna in the rejiorted easc.s 
of ‘"spasniodic rigidity,” Ave ascribe the favorable effects noted due 
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to the general relaxing and analgesic effects of the morphine, and do 
not believe that the vaunted efficacy of the belladonna has contributed 
to substantiate the diagnosis of “spasmodic rigidity." 

TREATMENT 

Prophylaxis . — ^Nothing can be done to forestall the so-called con- 
genital cervical atresias. An early knowledge of the condition, how- 
ever, may help to avert serious later consequences both medically and 
socially. To this end, careful examination of those who show delayed 
menarche or notable dysmenorrhea is advised. The occurrence of 
vulvovaginitis, especially if the ease has been neglected, should stimu- 
late careful supervision during pubert3^ It is probable that many of 
the so-called congenital stenoses or atresias originate in a fetal or 
infantile inflammation of the cervical canal or lower ends of the Mul- 
lerian tubes. Vaginal atresias are frequently due to an earlj’^ vagini- 
tis. These sequellae do not occur Avhere the vulvovaginitis or cervici- 
tis is given the requisite attention (Taussig, Schauffler). The fact 
that such a condition has been treated, however, does not exclude the 
possibility of later stenosis or atresia. Unfortunately, too drastic 
treatment may increase rather than diminish the chances of. subse- 
quent scar tissue contracture. 

Much of this paper is devoted to an exposition of the causal rela- 
tion between measures intended to cure the ills of the cervix uteri and 
subsequent resultant stricture and occlusion. We reach the heart of 
the matter when we admit with Pinard that the treatment has too 
often been worse (in its late results) than the original disease. The 
reason for an apparent shortsightedness in this regard lies in a failure 

to understand or to admit the intrinsic nature of scar tissue. Incisions 
% 

and cauterized areas may seem, even after many weeks, to have healed 
quite to the liking of the operator. It is oulj' after months or years 
that the insidious contracture of the scar fibers makes itself apparent. 
Since it is difficult to follow the average case over a long period, we 
must accept the judgment of those who have been able to do this, and 
leave a wide margin of safety. Operation must be exact, and the prob- 
ability of subsequent infection must be minimized. We must rcmem- 
i)er that curettage may cause scarring, especially in the region of the 
internal os, and that any type of rapid dilatation may cause tears with 
subsequent stenosis. The use of caustics should be strictly limited. 
Linear cautery should be used conservatively, and the iiicture of re- 
.sultant scar contraction kept constantly in mind. Obstetric tears of 
the cervix should be repaired at once, but the sutures should be tied 
loosely to pre^ent pressure necrosis and in order not to hamper invo- 
lution. Needless to say, all measures should be taken for the avoid- 
ance of toar.=;. In this regard we need only stress the frequent warnings 
in regard to precipitate labors, “bearing down" on an undilated cer- 
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vix, high forceps, faulty application, manual or instrumental dila- 
tion, careless use of pituitrin, premature or ill-timed interference in 
breech presentations, and any form of “accouchement force.'’ An 
important but frequently overlooked point in the prophylaxis of cer- 
vical tears is the control of precipitate labors. To this end, the intel- 
ligent use of induction at term, as outlined by Mathieu is of value. 
The method is almost universally successful in the ease of multiparae 
calculated to be at term, and precludes the danger of precipitate 
labor at home or on the way to the hospital. The patient is always 
under hospital observation and anesthesia available to control A'ery 
severe contractions. The ideal prophylaxis Avill consist not in the 
exclusion of procedures Avliich might, with correct indications, be of 
value, but in the constant exercise of judgment in regard to the prob- 
able subsequent scar. The margin of safety must he large. 


TREATMENT IN LABOR 

General Measures. — Since Ave attach little significance to such clas- 
.sifications as “spasmodic” or “functional” eeiwical resistance, Ave 
may seem inconsistent in dAvelling on methods of treatment AAdiich do 
not haAW. as their object a definite attack on some actual resistance 
due to fibrosis or sear rigidity. We aauII admit that the use of general 
measures is directed only toAvai’d the production of analgesia, and a 
general relaxation and re.sting of the patient. For example, there is 
no local action of morphine or of rectal ether in oil upon the cerA'ix, 
yel Ave frequently see an astonishing progress in dilatation consequent 
upon their use. We advise the use of such measures because they are 
uniformly helpful clinically, and because. CA'cn in cases of true rigid- 
ity. they may exert a generally favorable influence. 

Kxpectancy is in itself a most important factor in the treatment of 
these cases; but it must be tempered by a thorough knoAA'ledge of the. 
dangers of procrastination. The physical condition and temperament 
of the jintient. the relation betAveen the amount of outcry and the 
seA'erity of the contractions as judged by manual or bimanual exami- 
nation. the condition of the fetus; tliese and other factors must be 
Aveiglicd against the failure of the cerA'ix to dilate, in the determina- 
tion of whether or not to intercede. Tlie mental attitude of the patient, 
or ol the jiatient 's family must not be seriously considered as against 
the cA'iflence of actual examination. We Avish to condemn the practice 
oi urging the jiatient to bear dOAvn before complete dilatation is ac- 
<romplished. especially Avitli primiparae. It may be nece.ssary to exert 
considerable authority to prcA-ent oveiv.ealous nurses or interns from 
uririiur this ])ractice. It is jiernicious and may actually defeat its own 
purpose if it does not cause otlier serious damage. The use of mor- 
phine. more oifen than not. accelerates the course of dilatation but 
it sluojbl no! bi- cnpiloyed until the labor is definitely in progress. 
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Also tlie effect on the baby should be taken into account. We have 
noted the most favorable effects in delayed dilatation following the 
use of morphine and magnesium sulphate folloAved bj’^ rectal ether and 
oil as advnsed by GAvathmey and DaAus. Analgesia by nitrous oxide 
or ethylene is superior to that obtained by ether inhalations, but is 
hardly practicable in cases Avhere the first stage is greatly prolonged. 
Chloroform should not be used in this Avay. Chloral hydrate, mag- 
nesium sulphate and other hypnotics by themselves are seldom 
of definite value. The use of atropine hypodermatically in doses 
of Viiio gr. has its champions. (Ady, King.) xVdy states that “it AA'ill 
as certainly dilate the os as it Avill the iris.” King .states that “its 
action occurs Avithin tAventy minutes and is to be relied upon.” The 
use of belladonna both by mouth and locally to the ceiwix is a maxim 
of all the early Avriters and A\'as recently adAUsed by Tonef. Actually, 
hoAVCA’er, aa’c find fcAV instances in the literature in AA'hieh its Amlue 
seems clear. 


Hot Doxtchen und Bath . — \Vc inciitiou the use of hot douches only to condemn 

them. They arc sc.'irccly more rational or safe than the innch abused intrautorim; 

douche of the last century. Both Avere widely used in an effort to assist dilatation 
of the cervix. A word, however, in regard to the complete hot bath should be 

said here. VVe were early impressed by the efficacy of this procedure us used by 

Cornell at the Chicago Lying-In Hospital. Where there is a .strong nervous element 
especially Avith hysterical tendency, together Avith great fatigue, n h.alf to an 
hour of inimersion in Avarm AA'ater is of the greatest assistance in relaxing and 
quieting the patient. This effect is accentuated if the patient is under morphine. 
It is iinportajit to keep the thighs tightly crossed to exclude Av.ater from the 
vagina. We believe that this time honored mc.asure should be used more often 
than it is. 

Bleeding. — This procedure has been adA'oc.ated since e.arliest times (La Ghappellc, 
Manricean, AsIiavcH, etc.), from 10 to .30 ounces being AvithdraAvn subsequent to 
labor. The favorable effect on a stubborn cerA’ix seems to be aiialagons to 
the general relaxing effect of narcotics and sedatives, or the hot bath. AA'cre it 
not for the efficacy of other methods in the treatment of cerA’ical rigiditj', and 
onr inability to calculate Iioav much the additional blood loss at delivery AA'ould be, 
Ave might still find a definite xilaee for bleeding in our treatment. 

Bag.<!. — An attempt is frequently made to oA-ercome cervical rigidity by the 
introduction of a conical bag and the use of Avcights. The mechanism of this 
procedure is unnatural and it seldom achieA'es the desired result. Turthermore, 
there is the added danger of infection and the increased tendency toAvard pro- 
lapse of the cord and later descensus due to the dragging doAvn by the Aveights. 
That it is dangerous is attested by its mortality. AVc advise against its use in 
c.ascs of true cervic.'d rigidity. The folloAving case is only one of many in AA’liich 
f.aiinre resulted in loss of time and a definitely less fa\'orable ]n‘ognosis.^ 

Confinement Case 47CoO Xoav York Lying-In Hospital, Service of Dr. Kosmak. 
The patient entered at II p.m., December 1, 1920, A\-ith the history of e.scape of 
tluid, absence of fetal movements for past two days and weak contractions every 
minutes. At admission there proveil to be a bre<!eh pre.sent.ation Avitli no 


•Tlii.c and puhscriuent report.'^ from tlm X* w 
inrinmh the eonrtesy of T>r. .Asa D. D.a\-ls. 


A'ork Lyinpr-In Hospital 


are used 
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engagement. Petal movements could not be felt nor the fetal heart tones heard. 
Position Eight Sacro Anterior. Hard mass size of fist in left flank^ suggestive 
of fibroid. Vaginal examination revealed cervix closed. Pelvis of medium size. 
There was marked rectocele. Cervix appeared to have been site of plastic operation 
(three years before). There was a firm ring of scar tissue with a small opening 
which admitted only a finger tip but could not be forced open by the finger. 
Pains increased to every three to five minutes lasting ten to fifteen seconds. 
Quarter grain of morphine was given at 11:30 P.M. The contractions gradually 
became more severe but at 4 p.m. on the following day (fifteen hours of active 
labor) there was no progress and the cervix remained unchanged. 

Former History . — ^Patient was a para vi, having had two miscarriages, the first 
and third deliveries instrumental, the second a breech extraction. Previous preg- 
nancy 3 years before resulted in a miscarriage. First labor fourteen years before. 
Operation three years before, nature not clear. 

Operation (by Dr. McDonald under direction of Dr. Kosmak). — ^Patient in 
lithotomy position. Lips of cervix seized with tenacula but could not be brought 
down to vulva. Clamp inserted into cervix and the scar tissue ring dilated by 
opening the clamp. Several small incisions then made in cervix and dilatation to 
2 fingers, thus obtained. No. 4 bag inserted and patient sent back to bed. At 
9:30 P.M. (five hours later) there was no further dilatation of cervix despite strong 
pains with bag in place. Bag removed and radical bilateral incisions then made 
in cervix. Considerable foul smelling fluid escaped. One foot seized and breech 
extraction done slowly. Living baby. Placenta expressed easily. Uterus and vagina 
packed with iodoform gauze. Cervical incision only oozing. No sutures taken. 
Perineum intact. 

Eccovery was uneventful. Examination twelve days after labor showed perineum 
markedly relaxed with large rectocele. Cervical wound granulating, fairly clean 
crater. Cervical opening into vaginal vault one inch in diameter. The internal 
os, however, was closed. The fundus suggested the presence of fibroids. 

W e feel that the use of the bag in this case did not materially assist 
dilatation, but was a waste of valuable time, and increased the possi- 
bility of dangerous complieations. 

Incisions. — This procedure has been used to our knowledge since 
1788 (Lauverjat). Diihrssen (in 1890) advocated and popularized the 
use of several (generally three) incisions, and his name is at present 
used in this connection. Audebei’t is a well-known recent advocate. 
To justify the use of incisions in labor, it must have been clearly de- 
termined that the primary dystocia is in the cervix and that more 
dilatation is necessaiy than can be secured by a reasonable amount of 
sti’ctching or that early delivery is essential regardless of the condi- 
tion of the dilatation. With care, a moderate degree of dilatation may 
be obtained manuallj'. The method of Harris is preferable. The use 
of mechanical dilators should not be undertaken. Quoting DeLee’.s 
textbook (page 965), “Most so-called manual and instrumental dila- 
tations of the cervix are in reality bilateral incisions or tears, but 
made with blunt instruments.” To this end, it is wiser, if further 
dilatation is required, to make several incisions, whose total relaxing 
cfTect. will allow free passage of the uterine contents. The danger of 
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incising the cervix prior to effacement has been pointed out since the 
earliest use of the operation. Extension is to be feared and hemor- 
rhage is more likely to occur, due to nonretraction of cervical vessels. 
Audebert and Kascol are not impressed by these dangers, but for the 
majority, effacement is an absolute essential to the safe and successful 
use of incisions. It is our practice to make “Diihrssen’s” incisions as 
advised by DeLee (at points 2, 6 and 10 corresponding to the clock 
face), estimating the depth necessary to allow passage of the head, 
but generally to the vaginal fornix. We have never encountered seri- 
ous bleeding, have had no alarming extensions, and have generally 
been able to judge correctl 3 ^ the depth of incision necessar 3 ^ The use 
of sponge forceps to draw down the lips will minimize trauma and 
assist in the performance of the operation under vision. The tension 
in the region of the incisions should be noted digitally as far as possi- 
ble during extraction or spontaneous deliveiy. 

Vaginal cesarean section as described by Duhrssen may be the opera- 
tion of choice, where effacement has not taken place. It is in all 
respects a major surgical procedure, and increasingly so as the dura- 
tion of the pregnancy approaches term. The technic of the operation 
will not be discussed here. Care must be taken to allow room for the 
passage of the uterine contents. A posterior incision should alwa 3 ’'s be 
made if there is any question of sufficient dilatation. Hemorrhage may 
be a serious complication, but as a rule, mid-line ineisions will involve 
the less vascular areas. 

Any incision should be carefullj’- sutured, but the sutures tied lightly. 
Postpartum examination in these cases should be thorough, and the 
patient should be kept under obseiwatiou as long as possible. There 
is always additional danger of cervical dystocia in subsequent labors, 
due to the initial pathology plus the contractile effect of the healed 
incisions. If incision is necessary to effect dilatation in a cervix 
which is scarred only in certain areas, the incision should be made in 
the healthy tissue away from the distortion, except where the simple 
cutting of a band or knob may be sufficient to allow dilatation to 
proceed. 

Cesarean section is occasionally indicated, due to an extreme de- 
gree of scarring with danger of ruptui’e of the uterus or adjoining 
viscera. In elderly primiparae particularly where a considerable ex- 
tent of the canal is occluded, section is often necessary. Complications 
such as a vicious presentation or associated contracted or deformed 
pelvis will complete the indications for section. In urging a careful 
follow-up and report of these cases, the authors wish to point out 
that in cases coming to section, and especially those in which low 
cervical or Porro section is done, an excellent opportunity is offered 
for a careful study of the nature and degree of the stenosis from above. 
Tins should be carried out digitall.v, in.strumentanv, and visually where 
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possible, with the greatest care. There can be no case of this kind, 
Avhich if conscientiously studied, will not be of definite value in the 
literature. 

SUMMARY 

Etiology . — The great frequency with which fibrosis occurs as the 
cause of true primary cervical dystocia is indicated. Conclusive evi- 
dence of the presence of continuous circular fibers (sphincteric type) 
is not forthcoming. It seems that ordinarily the caliber of the canal 
is maintained passively by the anatomic conformation of the organ as 
in the case of other nonsphincteric orifices. Doubt is cast upon the 
existence of such a condition as "spasmodic cervical contraction” dur- 
ing labor. In cases where such a diagnosis has been most frequently 
made, there are very often psychic or other general factors which, on 
careful analysis, will prove to be the actual cause. Other factors 
which may occasionally cause a cervical dystocia are discussed: syph- 
ilis, displacement of the os, adhesive membranes, overlapped cervical 
lips, etc. The condition called "Conglutinatio Orificii Extern!” is con- 
sidered. 

Diagnosis . — In the diagnosis, extracervical factors must be eliminated 
and fibrosis should always be suspected. In its absence, the most fre- 
quent factors causing an apparent cervical dystocia are (1) a mis- 
interpretation of the patient’s reaction to the very early stages of 
labor, giving the impression of prolonged labor without commensurate 
cervical change. (2) Active voluntary resistance to descent occasioned 
by the pain consequent upon pre.s.sure on the cervix. 

Treatment . — If an appai’ent cervical dystocia is not due to fibrosis, 
the most favorable results will follow watchful expectancy and the 
advised use of sedatives. Such methods will decrease in efficiency in 
direct proportion to the degree of scar tissue involvement, but may be 
helpful in any ease. The use of bleeding and the warm bath is dis- 
cussed. The insertion of weighted bags where fibrosis is a factor is 
condemned. i\Iaiiual dilatation is seldom advisable, and instrumental 
dilatation never. The correct use of incisions is advised and described. 
Vaginal and abdominal co.sarean section are discussed. 
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INTERNAL ROTATION OP THE HEAD WITH REMARKS ON 
THE KIELLAND FORCEPS'^ 

By F. P. McNally, M.D., P.A.C.S., St. Louis, Mo. 

(From the Department of Obstetrics of the Washington University Iledical School 
and the St. JjOttis Maternity Ho.rpital) 

I T IS generally taught that the head enter-s the pelvis in one of the 
oblique or the transverse diameters of the pelvic inlet, and during 
its passage through the birth canal the occiput rotates in one direction 
until it comes directly anterior or rarely directly posterior. If it 
enters with the occiput anterior or transverse, the rotation is forward 
through an arc of 45 or 90 degi-ees. If the occiput is posterior the 
rotation is forward through an arc of 135 degree.s, or rarely posterior 
through an arc of 45 degrees. 

The frequency with which heads are found directly transversely, 
regardless of the original position whether anterior or posterior, is 
very striking. Careful observation by vaginal examination is con- 
vincing that the head will pass through this po.sition during labor. 
The level at which this occurs is that of the i.schial .spines or the plane 
of the least pelvic dimensions. So far I have been unable to explain 
just why this occurs. However if this is true, and I believe it is, the 
meohanisin must be as follows: 

Oenpui Anterior . — The head enters the. pelvis in one of the oblique 
diamefors of the pelvis, and during its passage from the inlet to the 
spines the occiput rotates posteriorly through 45 degrees to the trans- 
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verse position, and tlien in its further passage to the outlet, rotates 
anteriorly through 90 degrees to bring the occiput under the 
symphysis. 

Occiput Transverse . — The head enters the pehds in the transverse 
with the occiput directed to the left or right (noticeably in flat pelves), 
and continues in this position during its descent to the spines and 
then rotates anteriorly through 90 degrees as it reaches the outlet. 

Occiput Posterior . — The head enters the pelvis in one of the oblique 
diameters with the occiput posterior, and during its descent to the 
level of the spines rotates forward through 45 degrees to the trans- 
verse position. In its further descent it either rotates forward through 
90 degrees to bring the occiput under the symphysis or rotates pos- 
teriorly through 45 degrees to its original position in one of the 
oblique diameters. If the latter occurs and labor ends spontaneously 
the occiput rotates anteriorly through 135 degrees or rarely posteri- 
orly through 45 degrees to the hollow of the sacrum. 

The generally accepted explanation for the mechanism of rotation 
is that this process is either due to the resistance of the levator ani 
muscles forcing the head to turn; or that the child, acting as a cylin- 
drical body that can bend readily only in one direction, is forced 
through the pelvic canal as through a curved tube. Here the most 
ifliable portion, which in the case of the child is the neck, adapts itself 
to the curvature of the pelvic canal by extension, thus bringing the 
occiput forward. If this is true, rotation is the result of descent, and 
the arrest of one causes the arrest of the other. In other words, in 
cases of dystocia the lack of descent is the primary factor and the lack 
of rotation secondary. Thus if descent is aided, rotation should fol- 
low of itself and seemingly it does so in many cases. The cases wc 
are most frequently called upon to assist instrumentally are the deep 
transverse arrest cases of DeLee, i.e., Avhere the head is at, or slightlj" 
below, the level of the spines with the sagittal suture transversely, or 
where the occiput is posterior with sagittal suture in the oblique posi- 
tion and the head below the spines. The deep transverse arrest always 
occurs where the descent is hindered by a funnel pelvis, or very promi- 
nent ischial spines, or an immobile coccyx. Occiput posterior rotation 
most frequently occurs in funnel pelves, and descent is hindered, in 
addition, by the poor flexion of the head usually present, oflering a 
larger diameter for passage. Traction alone by forceps on a head in 
the transverse will very frequently result in spontaneous rotation of 
the head when it reaches the point where it would normally rotate, 
i.e., the pelvic floor. The same is true, but to a lesser degree, with 
the occiput postei-ior. Thus it seems as if our efforts in delivery in 
unrotated heads .should be primarily aimed to assist descent and 
only secondarily i-otation. There arc, of course, many cases where 
the rotation must be delibcrateh’ done. 
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Effecting delivery in this manner is most easily done by the use of 
a straight forceps or the one devised by Kielland in 1915 and used 
rather extensively in Europe but less so in this country. Its chief 
advantages are its very slight pelvic curve and the sliding lock which 
make a correct cephalic application much easier and more certain than 
in the forceps with a pelvic curve and fixed lock. The perfect cephalic 
application and the traction in the axis of the child and the pelvis, 
which is possible without a pelvic curve of the instrument, seem to 
make the .spontaneous rotation more apt to occur, when traction is 
applied, and if it does not occur of itself is more readily aecomplished. 
With the occiput posterior the very slight pelvic curve frequently 
makes possible the application with this slight curve toward the occi- 
put and the delivery with a single application of the forceps instead 
of the double application of the Seanzoni maneuver or its modifica- 
tion by Bill. It is claimed that the Kielland forceps decreases the 
chance for injury to the child’s head and the mother’s soft parts. 
This seems to be true because of the correct cephalic application that 
is easier to obtain and because delivery apparently can be completed 
with less traction, since it is exerted directly in the axis of the child 
and not off center as is the case when the forceps has the usual pelvic 
curve. 

For a very clear and comprehensive description of the forceps, its 
uses, advantages and technic of application the reader is deferred to 
Jarcho’s article in the American Journal of Ohstetrics, Vol. x, p. 1; 
At first reading, the description of the application of the anterior 
blade up.side down and then turning it over seems extremely danger- 
ous, but after using the procedure one is convinced that it is per- 
fectly safe, provided no force is used. The turning of the blade is 
surprisingly easy and if not it can still be introduced as the ordinary 
forceps. When the head is high, it is more difficult to apply the ante- 
rior blade by the Kielland technic. 

CONCLUSIONS 

The head during its passage through the birth canal rotates to the 
transverse position at the level of the plane of the least pelvic dimen- 
sions regardless of its original position. 

Since descent is primary and rotation is secondaiy, assisting de- 
scent by traction .should cause rotation to occur, and it does in many 
cases if a straight forceps is used. 

The Kielland forceps with its very slight pelvic curve and sliding 
lock is the most satisfactory and offers advantages that make its use 
on nnrotated heads desirable. 


.'iOS W.vnn Buildikc. 



THE PHENOLTETRACHLORPHTHALEIN TEST OP LIVER 
FUNCTION IN THE LATE TOXEMIAS OF PREGNANCY 

By Saul Berman, M.D., Boston, IMass. 

(From the Department of Obstetrics, JIarvard Medical School and the Clinic of 

the Boston Lyimp-In Hospital.) 

T he Rosenthal test of liver function was undertaken three years ago 
with the hope of finding some method which would throw additional 
light on the various forms of the late toxemias. Clinically it is most 
difficult to differentiate the nephritic and preeclamptic types of toxemia. 
Harris' does not attempt to classify the late toxemias until three weeks 
following the termination of pregnancy where the criterion is the pres- 
ence or absence of renal involvement. In no case was it felt that a 
conclusive diagnosis could be reached before the expiration of this 
period, except in ijatients who died and came to autopsy. Plass“ also 
agrees that it is almost impossible to differentiate the two types and after 
extensive studies of the blood chemistry concludes that such studies are 
at present of little or no aid in the clinical management of these cases 
and that the older methods of examination, namely, urinalysis, blood 
pressure readings, and o]fiithalmoscopy yield the most valuable informa- 
tion concerning the patient’s condition. Our experiences, having coin- 
cided exactly vdth theirs, we tuimed to the study of the excretion of 
phenoltetrachlori)hthaloin seeking for a new source of assistance on this 
problem. 

Autopsy findings usually show faii’ly extensive liver damage in the 
eclamptic group. Consequeiitly the thcoiy was proposed that in this 
group, retention of dye should be found, and very little or no retention 
in the nephritic. Rosenfield and Schneiders* conclude that the test is 
a more accurate index of existent toxemia than variable clinical symp- 
toms, aiid that it may be i)ossible by means of it to anticipate the 
clinical picture in forming an oi)inion as to the degree of toxicity 
existent at a given time. They further state that it will aid greatly 
in serving as an index of treatment and as.sist in determining the time 
at which a therapeutic abortion or induction of labor .should be per- 
formed. Krebs and Dieckmanu’' also think that this test offers con- 
siderable promise in the management of the toxemias. Smith* feels 
that inoro time is needed to form a reliable opinion as to the true value 
of the test. He believes, however, that the more severe cases .show 
retention and that they are of the preeclamptic type rather than of the 
nephritic. King’' believes that it Ls of service in differentiating between 
the nephritic and preeclamptic types of toxemia, and that the degree of 
retention .st^nns to corri'spond with the clinical findings. 


-no 
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The method employed is essentially that described by Eosenthal.' 
Five-tenths milligram of the dye per kilo of body weight is injected 
intravenously. Care must be taken to prevent any from entering the 
tissues, since an alteration in the eoiT’Cct result of - the test may thus 
be brought about. The best method of injecting the dye is by means 
of a three-way stopcock arrangement, washing the syringe out carefully 
with normal salt solution. Specimens of blood are collected preferably 
from the other arm at llftecn minute, one hour, and two hour intervals. 
Dissolved hemoglobin interferes with the readings, so dry needles or 
those boiled in salt solutioii should be used. The blood should be allowed 
to stand until the clot has reacted. The blood serum is then alkalinized 
with 5 ])er cent NaOH and the resulting colors are compared with 
standards in a eom])arator. Smith has found that in normal pregnancy 
3 to 5 ])ci‘ cent of the dye is recovered in the fifteen minute interval, a 
trace to 1 per cent at the end of an hour, and nothing to a trace at the 
end of two hours. The limit of normal may be considered T per cent 
after fifteen minutes, 3 i)er cent at the end of an hour, and a slight ti’ace 
at the end of two hours, (jttenberg^ and his colleagues have noted that 
5 per cent in the hour s])ecimen may be considered a .suspicious sign of 
liver impairment, while 8 per cent or more is conclusive. 

The test has been used on 118 cases. Forty-four of these have been 
previously reported.' No classification into nephritic and preeclamptic 
groups has been attempted, and only those with convulsions have been 
separated. Of the.se 118 cases, 34 showed retention of the dye in vary- 
ing amounts, 84 had none. In the grou]) with retention 9 died, in the 
other grou}), 3 died. There were 20 with convulsions, 10 having re- 
tention. and 10 without any, and 3 in each grou]) died. Such ])arallel 
figures in the grouii with convulsions are indeed surprising. As f al- 
as we can tell, none among these had a history of ])reviou.s chronic 
nephritis and consciiuently cannot be classified as a chronic nephritic 
with convulsions. 

Inasmuch as the occurrence of convulsions is the terminal event in 
either grou]), it is felt that a more accurate and satisfactory conclusion 
can be reached by confining our analysis to this group. In the group 
without convulsions most of the cases with retention have been sent 
to us in a neglected .state, having had either no treatment or at best 
very inadequate, while a large ])ercentage of the group without retention 
has been watched carefully in the prenatal clinic and sent into the 
hospital at the early appearance of symptoms, and in a large number 
the test has been performed many days before delivery. In the con- 
vulsive group, however, most of the patients have come to us in the 
eilunptic state, and the test has been done just before or following the 
onset of convulsions. Therefore, it seems that this group .should 'offer 
us a much more correct estimate of the value of this test. 
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On careful analysis of the cases, one is immediately impressed by tlie 
similarity of sjonptoms, blood pressure elevation and albuminuria, and 
if the result of the response to phenoltetrachlorphthalein were unlaiown, 
it would be impossible to differentiate them. In the group vdth re- 
tention, 5 had convulsions antepartum, and in 5 labor was induced. 
The amount of retention seems to be no index of the . severity of the 
disease. Case 32133 (Table I), was the least sick of any, yet here was 
a greater amount of dye retention than any other excepting one which 
was fatal. Case 29961. Greene® and his coworkers believe that readings 
of at least 10 per cent at fifteen minutes, 5 per cent at the hour, and 
3 per cent at the two hours are required before they can' be significant 
of hepatic disturbance. Eight eases had retention of 5 per cent or more 
at the hour period, and 8 showed 3 per cent or more at the two hour 
reading, but only 3 had 10 per cent or more at the hour and only 2 
had 6 per cent or more at the two hour interval. Thus in most of the 
cases the amount of retention was not large. 

The possibility of dye retention prognosticating the occurrence of 
comnilsions is indeed interesting and if correct, would be of great value, 
but our hopes have not been realized. Unfortunately in most of the 
cases, convulsions had set in before this test was done, yet there are a 
few in which it was recorded prior to their occurrence. Case 30737 
(Table II) was six months’ pregnant and entered with a blood pressure 
of 180 and a large trace of albumin. There was no retention. Six 
hours later she complained of epigastric pain. A bag was inserted at 
once, and three hours following this she had a convulsion. Case 32083 
was six months pregnant and entered noth a blood pressure of 160, a 
large trace of albumin, and considerable edema. She appeared listless 
and apathetic. There was no retention of dye. The next morning Avith- 
out any prodromal warning she had a convulsion. Case 31827 entered 
in labor wth partial separation of the placenta. She was close to term 
with a blood pressure of 132 and a large trace of albumin, complaining 
of headache and blurred vision. Since her vagina had been packed 
with unsterile cotten before entrance it was deemed inadvisable to de- 
liver by cesarean section, so a Voorhees bag was inserted. There was 
no retention of dj’^e. Five hours later she had a con\ailsion. Case 
32189 (Table III), entered in labor and was delivered of a normal 
full term baby. She had moderate retention. Three days later she 
liad a convulsion. This was the only case with retention loiovm before 
delivery in which conmilsions took place. 

Two ca.ses of postpartum cclamp.sia add to our difficulties in evaluat- 
ing this test. They entered the hospital at nearly the same time, had 
almost identical histories and clinical courses, and similar endings, but 
one had retention of the dye and the other had none. Case 32058, 
tripravkla, aged twenty-seven, had two previous normal i)rcgnancic.s. 
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She was deliA’ored of Jier lliird at home. Eiglit lionrs Jater slie liad 
a convulsion, and four more before entrance to the hospital. On 
admission she was comatose, had a blood iircssure of 210, and a very 
large trace of albumin. Here she had five convulsions and died of 
pulmonaiy edema and myocardial failure nineteen hours after entrance. 
She had a reading of 10-8-5. Ca.se 32071, secundigravida, aged twenty- 
eight, had one previous normal pregnancy. She was delivered of her 
second at home. Seven hours later .she had a convulsion and three more 
before entrance to hospital. She was comatose, had a blood pressure 
of 118, and a very large trace of albumin. Here she had three comoil- 
sions and died of pulmonary edema and myocardial failure eighteen 
hours after entrance. There was no retention of the dye. Both cases 
were treated in the same manner. Autopsy in each case showed about 
the same iiathologic picture. The liver had ai’eas of peripheral necrosis, 
and the kidneys .showed evidence of an acute tubular nephritis. The 
first had a blood nonprotein nitrogen of 30 and uric acid of 8; and the 
second had a noniirotein nitrogen of 26 and uric acid of 8. The 
jiarallelism of these two eases is striking, yet why one should show 
retention of the dye and the other have none is difficult to explain. 

The differentiation of the ])recelam])tic and the nephritic by the 
presence or absence of dye retention would be of major significance 
and would firmly establish this test as a routine procedure. The 
majority of chronic nephritics show no retention. Yet some in whom 
retention had been demonstrated have returned with evidence of a 
neiihritis. Sixty-one cases have been .seen in a period from six months 
to two years following delivery. Careful records have been kept of 
their blood pre.ssure readings and urinary findings. Forty-six were in 
the nonretention group and 19, 41 ])er cent, .showed blood pressui-e 
elevation or urinary changes or both. Fifteen were in the other group 
and 5, 33 ])er cent, proved to be abnormal. The number of cases is 
.small and the method of clas.sification clinical. No elaborate chemical 
.studies have been attempted. But the trend of affairs seems to bo fairly 
well indicated. Of cour.se, it is not knowm whether the nephritis has 
been the underlying cause of the toxemia or originated as a result. 
Much further inve.stigation is needed to settle that que.stion. Thus far, 
however, the iirescnce of dye retention has not a])preeiably reduced the 
percentage of iiatients with signs of nephritis. 

Twenty-six patients in this series have returned with another preg- 
nancy. These have been watched with great interest. Of 6 who had 
shown retention iireviously, 5 liad no symjitoms. One had a mild toxemia 
and was delivered of a full-term living child. She had no retention this 
time. 1 wenty had had no retention. Six of these were nonnal, although 
one had a premature baby at .seven and one-half months. She v”i.s 
five fivin toxic symptoms. Of the remaining 14. 3 who had had hyper- 
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tension as the only symptom reacted similarly in the second pregnancy., 
Three were definitely ImoYm chronic nephritics. Case 30427 (Table 
IV) had miscarried at five months with a most severe toxemia. She was 
just as sick this time at the same period, and was aborted and sterilized. 
Case 30607 in whom labor had been induced close to term, miscarried 
at four months with a lilood pressure of 190, In Case 31865, labor was 
induced at eight months and a li\’ing premature baby was bom. Eight 
had a recurrence of the toxemia. In 6 it was less severe than in the 
preceding pregnancy. One had convulsions at the seventh mouth, and 
one who previously had gone to term with a mild affair delivered her- 
self of a macerated fetus at six months. 

Prom the above series, one gathers the impression that those patients 
in whom a retention of the dye was found to go through a succeeding 
pregnancy without any repetition of toxemia. Only one among them 
had any difficulty, and it was minimal. In the nonretention group, 
however, the majority failed to have smooth sailing. Of the three chronic 
nephritics one miscarried, one was aborted, and one had a living prema- 
ture baby. This finding coincides Avith the known small possibilities of 
chronic nephritics securing live babies. The three with hypertension 
withstood this pregnancy better than the first. Case 30472 went to full 
term this time, whereas before she went into labor prematurely at seven 
months. She has again reached term without any other symptom than 
a blood pressure of 150. Case 31603 has recently completed her third 
pregnancy at full term without any untoward symptoms. Her blood 
pressure ranged between 130 and 138, lower than her two previous 
pregnancies. Among the 8 jircgnancies with a recurrence of toxemia, 
labor was induced in two close to tenn. Pour Avent into labor spon- 
taneously at full term. In these six, the toxemia A\’as of less sevei’ity 
than in the previous iiregnancies. This is most likely due to the care- 
ful jirenatal supervision. Case 32166 Avho returned Avith convulsions 
had no prenatal care. She cleared up A'cry quickly and noAV shoAvs no 
re.sidual symptoms. PolloAving her finst pregnancy, Ave AA'ere unable to 
classify her. She failed to return for further study, but on discharge 
irom the hospital, her blood iiressure aatis 130 AA-ith a trace of albumin in 
the urine, (.'asc 31033 Avas delivered of a liAong baby at term. About 
a month before deliA’cry, she had a blood pressure of 150 and a s.p.t. 
of albumin. She Avas sent into the hospital, and re.spondcd Avell to 
treatment. She Avas then folloAA’ed in the antenatal clinic until deliv'cry. 
Her blood pressure and urine returned to normal a foAV days postpartum 
and .she Avas Avell on discharge. She did not come bade until pregnant 
again at six months Avith a blood pre.s.sure of 175 and a trace of albumin. 
She was immediately sent into the hospital and remained about the same 
tor tAAO Avet'ks Avlien suddenly the baby eis'ised moA’ing and .she Avas 
d<iivortd oi a maeemted f<-tus. Nearly half of the placenta Ava.s in- 
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farcted. Among the 8 patients avIio had a recurrence of toxemia this 
seems to he the only one who probably has nephritis. The others have 
a faulty kidney reserve without doubt and show no disturbance of func- 
tion Avhen not pregnant. Whether the eclamiitic has an underlying 
nephritis is difficult to say. 

Of the 20 with retention, 14 had symptoms of toxemia. One eclamptic 
and three nephritics failed to attain their goal, a living baby. The 
others succeeded. But did they unduly risk damaging their kidneys 
seriously? Two of the three with In’-pertension have had their 'third 
pregnancies and seemingly have improved each time. Six of the 8 with a 
recurrence of toxemia had a milder course than before. One developed 
eclampsia and one nephritis. Possibly the kidneys will not endure the 
strain in the next pregnancy and other nephritics will be added to the 
list, or they vail bear up well and nothing happen. The question can- 
not as yet be answered. But it docs seem that this nouretention group 
harbors bj’- far the greater number of potential nephritics. 

Before passing final judgment on the value of this test, it mu.st be 
borne in mind that the liver has many functions. Il is also an organ 
with a large factor of safety, inasmuch as a goodly portion can be re- 
moved without causing any noticeable disturbance in function. Ilosen- 
thaP° has found that 12 per cent of liver substance in rabbits can be 
removed before the occurrence of any retention. Its reserve power is 
also very large. An animal can live on 30 ])er cent of the normal 
amount of liver tissue. The complexity of hepatic function makes it 
appear evident that this dye is by no means capable of measuring it 
as a whole. There is yet no known test which has this ability. In any 
disease of the liver it is most unlikely that all the functions are deranged 
or at least equally involved. Retention of the dye does not necessarily 
indicate a deficiency in the performance of the normal metabolic func- 
tions of the liver. Only the excretory ])ower of the livci- is measured, 
and there must be a variation in the excretory power of different in- 
dividuals. Conseriuently, one must be guarded in his conclusions. 

Another factor to be carefully considered is the acutene.ss of this 
disea.se. The ])revailing view is that .some toxin engendered in the 
placenta is the causative agent of toxemia. The .severity of symptoms 
is governed by the amount of toxin liberated. Ihidoubtedly a large 
amount of this substance can be freed in a short sjiaee of time, or there 
can bo a cumulative action. There are numerous people showing mild 
symptoms for a short time, who .suddenly become overwhelmed. Again 
there arc many othci-s running along .smoothly and normally who with- 
out any warning grow desperately sick. The rajiidity of tlie change 
is remarkable. Ihiually .swift arc the variations in the amounts of dye 
retention. Patients with no retention may develo]) a fairly large amount 
in forty-eight hours. Likewise, nearly all with retention ndurn to 
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normal in two to seven days after delivery. A few eases liave had 
diminished amounts of retention at weekly intervals. Probably in no 
condition are more strildng changes encountered. The experimental 
work of Lamson and hlcLean^^ on the toxicity of carbon tetrachloride 
is probably a very good example of the action of this toxin and the 
response of the liver to it. Four e.c. per kilo of carbon tetrachloride 
given by stomach tube to dogs produced a functional change in forty- 
eight hours and gave the follondng curves rvith phenoltetrachlor- 
phthalein: (1) 9-6-6, (2) 15-10-8, (3) 12-7-6. In ninety-six hours the 
animals recovered and there was no retention. This shows the tre- 
mendous ability of the liver to maintain its normal equilibrium. Smaller 
and divided doses of this substance caused no symptoms and no reten- 
tion. Among our cases are many comparative results. Perhaps many 
vdth no retention would have shomi some a few days later had the 
pregnancy been permitted to continue. A large number of our eases 
were discovered earlj’’ and the pregnancy interrupted. This maj’' partly 
explain the preponderance of negative tests. 

DISCUSSION 

The Kosenthal test has been perfoi’med on 118 cases of toxemia. In 
34 vaiying amounts of dye retention have been found. In the majority, 
the amount of retention has not been large. Tlie most significant 
observation is the presence of 10 cclamptics with retention of the dye 
and ten with none, 3 dying in each group; and the striking similarity 
of symptoms, hypertension, and albuminuria. The presence or absence 
of the dye seemed to have no particular effect nor caused any funda- 
mental differences. 

A mortality of 9 in the retention group versus 3 in tlie other, how- 
ever, is notewoi'tliy. Two died of sepsis and should therefore be ruled 
out. Three died of eclampsia. Of the remaining four. Cases 31963 
and 32260 (Table III) were moribund on entrance, each having liad 
alarming symptoms foi’ some Aveeks. Tliey can be classed as badly 
neglected. The former had practically no retention, the latter only a 
moderate amount. Case 30224 was Avatched cai’cfully, having had 
toxemia in a previous jn-egnancy. One month before deliAmry, she 
entered the hospital complaining of scA'cre epiga.stric pain Avith a blood 
prcss'ure of 168/68 and a large ti-ace of albumin AA'ith many hyaline and 
granular casts. LiA’cr function test Avas jiractically normal. She im- 
])roA-ed rajiidly and eleven days later A\’as discharged Avith a blood 
pre.^isure of 110. :i negative urine, and no .symptoms. ElcA’cn days later 
the blood i»re.ssure Avas 118, the urine contained a trace of albumin, and 
there Avere no synqitoms. A Aveek later, there Avas no change. Five 
day.s after this, she entered hospital again because of steady, .severe 
epigastric j>ain Avhich she had had for about six hours together Avith 
naU'^' a, moderately severe headache, and slight blurring of vision. Blood 
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pressure was 180, aud the urine contained a large araount of albumin. 
The liver function test showed some retention at the hour period, but 
only a slight trace at the two hour. A Yoorhees bag was inserted and 
in three hours she was delivered of a normal living baby. About half 
of the maternal surface of the placenta was dark bronm and necrotic 
looking. She bled more than a normal amount after delivery, but ap- 
peared in good condition. About a half hour after delivery, she went 
into severe shock and died three hours later. Autopsy showed a 
peripheral hemorrhagic necrosis of the liver and acute tubular nephritis. 

Case 30674 presented herself at the clinic for the first time, seven 
months pregnant, with a blood pressure of 134 and a slight trace of al- 
bumin. There was no elevation of blood pressure, but an increasing al- 
buminuria. She had no other sjnmptoms until eighteen days following her 
first visit to the clinic when she noticed a sudden development of edema 
of the face, vulva, and extremities. The blood pressure now was 150/90, 
and there was a large trace of albumin with many granular and hjmline 
casts and numerous red blood cells. The liver function test showed 
a reading of 5 at the hour and 2 at the two hour. The next day, she 
was very lethargic and the abdomen badly distended. The blood pres- 
sure crept up to 360/110. Five hundred c.c. of blood were withdrami 
vithout any apparent effect. The liver test was 4 at the hour wth only 
a trace at the two hour. The output of urine had greatly diminished. 
She was worse the following day and was delivered of a living baby 
b.v vaginal hysterotomy under ether anesthesia. She was transfused 
with 500 c.c. of citrated blood and 500 c.c. normal saline. There was 
almost complete anuria, and the next day she was transfused again 
with 500 c.c. of citrated blood without avail. The anuria was now 
comjfietc and in twenty-four hours .she died. The reading at the hour 
was 9, the two hour was not taken. Autopsy showed an acute tubular 
nojihritis and a central necrosis of the liver. 

In both of these cases there was no significant amount of retention 
before delivery, and in the second there was a moderate amount just 
before death. In neither, at the autopsy, was found any particular de- 
giu'e of liver damage and no evidence of chronic nephritis. 

In this entire series the amount of dye retention has been no index 
of the severity of the diseases and surely has had no prognostic value. 
I’hc absence oi. dye retention has not allowed us to feel secure about the 
occurrence of convulsions, in fact, the revei-se was the more usual. It is 
true that in the non-retention group the largest number of chronic 
nephritics are gathered, yet in the retention group, 33 per cent on 
further study .showed evidence of nepluatis versus 41 per cent in the 
other. The small number of cases may account for the seeming close- 
ness OI the percentages. In snb.seriucnt pregnancies, however, those vith 
ivlcntion made by far the better showing, only one out of six manifest- 
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ing any symptoms of toxemia. In the other group were 20 cases. One 
knorni chronic nephritic neee.ssitated abortion at the fifth month, an- 
other miscarried at the fourth month, and another was delivered of a 
living premature baby. Three with hypertension as the only symptom 
acted similarly, and two of the three have had third successful preg- 
nancies and have appeared to be in better condition than -with the first. 
Six were perfectly normal, although one had a premature baby at seven 
and one-half months. Eight had a recurrence of toxemia. In six, it 
was of a less severe nature than in the preceding pregnancy. One had 
comuilsions and a macerated fetus at 7 montlis, and the other passed a 
macerated fetus at 6 months wth a blood pressure of 175 and a trace 
of albumin. This is the only case out of the eight which can be classed 
as a nephritic. The others undoubtedlj’- have a deficient kidney reserve, 
but at present cannot be thought of as nephrities. They may be 
potentially more liable to develop this condition, but fall into the low 
reserve kidney group described by Stander and Peckham.^- 

It is worthy of noting that inasmuch as 60 per cent of eclamptics 
are primiparac, 6 out of 10 are present in the nonretention group and 
only two in the other. Possibly Ave are overemphasizing the hepatic 
factor aiid should turn more to the renal. But it must not be forgotten 
that this test must be repeated very often on account of the quick 
changes of this disease, and that there are variations in the reactions of 
different individuals. Besides, it is only the excretory index of the 
liver for this particular djm. It seems that one would be assuming too 
much to state Avithout reservations that this test differentiates the pre- 
eclamptic fi’om the nephritic. Unquestionably more nephrities ai’c to 
be foAind in the ncairetention group, but the presence or absence of 
retention does not xuicquiA'ocally label one as having a nephritic or 
liepatic toxemia. If tliis AA-erc possible, it Avould be A-ery helpful in in- 
flxtencing the tj^pe of dcliA’cry and in advising about future pregnancies. 
Although interesting information has been derived from tliis study, no 
assistance has been offered in the management of these cases. Our only 
basis of treatment and prognosis depends entirely on the clinical condi- 
tion of the patient. 

CONCLUSIONS 

1. One hundred and eighteen cases have been investigated. TJicrc 
Avere 20 cases Avith convulsions, 10 had retention of the dye in varying 
amounts and 10 had none. Three patients died in each group. 

2. We have been unable to differentiate the nephritic and pro- 
edamptic. 

0. The majority of chronic nejthritics had no i-etention. 

4. Unoom})!ifated subsequent iiregiumeies ha\'e occurred in each 
vroup. Tile percentage of suceosg Avas much greater in llie grouj) AA'ith 
retent i(m. 
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5. This test has no practical value in the management of these cases. 
The only index of treatment is the clinical condition of tlie patient. 
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COINCIDENCE OP FIBROID TUMOR AND EXOPHTHALMIC 
GOITER WITH THE REPORT OP A CASE CURED 
BY X-RAY CASTRATION^’ . 


]3y Fred Lindenberg, jM.D., TjOs Angeles, Calif, 


T he interrelationship between the glands of internal secretion is 
a well-established fact. In a healthy state of life, when the equilib- 
rium of these endocrines is not disturbed, we are usually unable to 
observe their correlation. In some of these observations, however, wo 
recognize the manifold possibilities of influence between the ovaries 
and the thyroid gland. The most common phenomenon is the hy- 
peremia of the tliyroid gland during puberty, menstruation, pregnancy, 
and climacterium. The enlargement of the thyroid during these mark- 
stones of female life is still considered as being within the borderline 
of normality, because the thyroid enlargement subsides after the 
above-mentioned periods have passed. 

However, we find numerous reports of persisting struma, benign or 
toxic, the beginning of which can be traced to some of these periods 
of female life: the exophthalmic goiter during pregnancy, and the 
juvenile struma, contracted with the beginning of the germination 
period. 

On the other hand, the ovarian function, or rather its dysfunction, 
is, according to our present belief, the cause of one of the most com- 
mon of uterine ncoplasma, the fibromyoma. Whether or not it is a 
hyper- or liypofunction of the ovarian hormone is as yet a matter not 
fully determined. Yet. from the very fact that we never encounter 


•Ca.^-e b'-forf- the Gcner.-il 

tolv'r C.'». ir'27. nnil in tie- Oh.ct*:ttic;4l 
<t !nb-r I.n, 1027. 


.‘=tr,fi: ilecUnt: of the HonywooU Hospital Oc- 
S>etion of tlK- E. A. Co. M-l. on IJ.-- 



426 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


a fibrous tumor before puberty wliile an existing fibromyoma often 
retrogresses after 'tlie menopause, tlie intramural type at least, we 
may justly assume tbe cause of fibroid growdb due to ovarian activity. 

While thus pathologic ovarian secretion is on one side the under- 
Ijdng cause of fibroid growth, it is on the other side stimulating thy- 
roid enlargement. Small wonder, therefore, that both conditions, that 
of fibroid tumor and of thyroid enlargement, are often encountered 
simultaneously. Lynch reported in a recent paper on 502 cases of 
fibroid tumors the presence of thyroid enlargement in 30.2 per cent. 
Lynch characteristically calls the goiter a fibroid of the thyroid gland. 
Fibromyomatous patients without visible thyrotoxic symptoms mostly 
acquire a heart pathology generalL’^ referred to as Fibroma-Heart. 
Eecent examination of the metabolism test in such patients revealed 
an increased rate averaging betwmen 10 and 30 iilus. The so-called 
Fibromyomatous Heart is nothing else but a thju’otoxic heart in a 
light degree. 

The case I am going to report developed an acute thyroid toxemia 
on the basis of fibroid menorrhagia. 

Mrs. J. R. W. was referred for severe menorrhagia and exophthalmic goiter. 
Patient was thirty-nine years of age, married for seventeen years, never pregnant. 
Menarchc at sixteen years, hlenstruation was always regular but scanty. Thirteen 
years ago a right ovarian cyst was removed. About three years ago the menstrua- 
tion started to become more and more profuse and irregular. Within the last 
year the bleeding lasted about two or three weeks. For three months the patient 
has complained of shortness of breath, is easily fatigued, sleeps poorly, has per- 
sistent headaches, occasional attacks of dizziness and fainting, poor appetite, 
frequently feels nauseated, and complains of poor eyesight. 

Examination on February 9, 192G, revealed the following status: face and 
mucous membrane verj- pale, slight exophthalmos, pulse IGO, irregular, blood pres- 
sure 130-C0, temperature 98; tonsils arc small and teeth good. Ilcmoglobin 40 
per cent. Pupils equal in size, react prompt^'. Graefe distinctly positive, thyroid 
gland somewhat enlarged, size small orange, soft. All reflexes exaggerated, marked 
demography, trembling of the outstretched hand. Heart sounds with slight anemic 
munnur, lungs negative. 

Gynecologic examination revealed a fibroid tumor of the uterus, rather round 
and not nodulated. Size of about one and one-half fists. 

The metabolic test could not be taken on account of the extreme nervousness 
of the- patient. 

rJidfinosix . — Fibromyoma uteri, menorrhagia, exophthalmic goiter. 

The interesting complication in this patient is the development of an exophthal- 
mic goiter on the basis of a menorrhagic-fibroid tumor. The severe bleeding seemed 
to me the main problem and the underlying cause of the patient’s thyrotoxic con- 
dition. She vas in no way an operative risk, cither for thyroidectomy or for 
hysterectomy. 'I'he type of the fibroid tumor, however, seemed a good indication 
f(ir roentgen radiation, and as the patient’s age was near the menopatisc, x-ray 
therapy was instituted. 

jTrea'rn/T.f. — I fubjcctod liic j'atient to x ray treatmen! over the ovarial region 
giving "•-! per cent e.astration dose?. One treatment over eacli ovary, abdominal and 
dor»'tl on four contf-cutive days. Immediately following the radiation tn-afment 
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there was a severe aggravation of the thyrotoxic as well as of the mcnorrhagic 
symptoms, necessitating a consultation with an internist. The symptoms subsided, 
liowevor, gradually within two weeks. The bleeding became less profuse and 
stopped within about three weeks, the fibroid tumor retrogressing in size. At the 
same time there was a marked improvement of tlie patient’s general condition, 
nervousness became less pronounced, tlie pulse better, and hemoglobin went up. 

Ten weeks later the uterus was only little more than normal size, and metabolic 
test showed +11.5. Tlie Graefe sjTiiptom was the last one to disappear totally, after 
about six months. A recent examination of the patient showed her to be in perfect 
health. The uterus is atrophic, there is a small, soft, scarcely appreciable goiter 
more towards the left lobe which does not give any symptoms. The patient has 
not been bleeding any more. 

There arc two similar cases reported in the literature. Klioor reported a case 
in 192G, in which an exophthalmic goiter disappeared after a total hysteroophorec- 
tomy of an incarcerated fibroid tumor. Another case re^iorted by Brown in 1924 
is somewhat similar to the one I am reporting. A patient who had a benign goiter, 
and a menorrhagic fibroid tumor was given intrauterine mesentorium treatment. 
There developed suddenly acute thyrotoxic symptoms which subsided, however, in 
a few days. The fibroid tumor as well as the goiter shrank nearly altogether. 

Grocdel reported a case of struma with menorrhagia in which the goiter dis- 
appeared with the cessation of the uterine bleeding after ovarian castration. Mana- 
berg reported in 1913 ten cases of basedow which reacted favorably to radiation 
of the ovaries. In niose cases of exophthalmic goiter the ovarial radiation is not 
indicated because the vast majority of cases .show rather amenorrhic symptoms, not 
monorrhagia. Those patients with little or no uterine bleeding arc even regarded 
as a contraindication to radiation. 

Bcutsch reported several cases in which slightly bleeding patients with fibromyomas 
who were subjected to x-ray treatments developed signs of myxedema in three cases. 
Groedcl drew from these eases the conclusion: Ovarian castration may cause a 
hypofunction of the normally acting thyroid gland, but in exophthalmic goiter it 
may reduce the thyroid hyperfunction to normality, thus restituting the equilibrium 
of the endocrine glands. 

AVliile I do not wish to draw any definite conciu-sion from the single 
instance reported, tlie literature contains a number of cases with .simi- 
lar complications in which castration was of great benefit. Proper 
selection of cases, especially in regard to the age of the patient to be 
castrated and proper indication for x-ray therapy, are a ''condiiio sine 
qua non.’' In our case the x-ray ca.stration Avas without doubt a life 
saA'ing iiroecdure, 

1244 Booskvklt Bciluikc. 
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Dr. Byron H. Goff described A Case of Secondary Abdominal Preg- 
nancy. 


A Spanish -woniaii of thirty-eight was admitted to the Woman's Hospital, 
July 7, 1927, complaining of constant, moderately severe, j)elvic and lower ab- 
dominal pain, principally dull in character but at times shar-p, and of 3 months' 
duration, amenorrhea of 16 weeks’ duration followed by metrorrhagia of moderate 
degree which appeared two weeks before admission to the hospital, and an en- 
largement of the lower portion of the abdomen. Menstruation normal. The last 
regular period began on February 28, 1927, approximately 18 weeks before ad- 
mission to the hospital. 

The x)atient had been married for eight years, and had borne two full-term 
children, one seven and the other six years ago. The first pregnancy was com- 
plicated by lobar pneumonia at the seventh month. Tlie second pregnancy was 
normal. Labors were spontaneous and the puerperia uneventful. There was no 
history of abortion. 

With the exception of the attack of pneumonia wliich complicated the first 
pregnancy, the patient had had no other illness. Tliere had been no history of 
pelvic inflammatory disease. Both husband and wife denied having liad venereal 
disease. 


_ Tlic last menstruation occurred aj)proximatcly eighteen weeks before admission 
to tlic hospital. Two weeks before admission tlicre liad been a moderate amount 
of uterine bleeding each day, usually in the form of clots. During the last three 
months of the period of anicnorrhe.'i tlie patient had suffered from !i constant dull 
pain in the lower abdomen and pelvis, es])ccially in the left side. At times the 
pain became sharp and radiated toward the rectum. There was, however, no one 
attack more severe tlian the others. For several weeks there had been colostrum in 
tlie breasts :ind a noticeable enlargement in the lower portion of the abdomen. The 
general health of the patient had been only slightly impaired. 

Phy.>^ic;il examination negative. The bre.-isis were well developed and con- 
tained a large ;imoiint of colostrum. The abdominal muscles were relaxed over 
the upper one-half of tlie wall but slightly rigid below the umbilicus, with marked 
tenderness, especially fiver :i scmisolid, irregularly-shaped mass which filled the 
greater jiortion of the lower :ibdomen and extended to the level of the umbilicus. 
Nothing abnonnal could be discovered in the tipper abdomen. There was no 
f-igti of hernia. 


The pelvic llfKir was intact and its function normal, 
act. I he cervix uhieh was normal in ajipear.-ince was 


The vaginal walls were 
displaecd downward, for- 


• rj'.e cllnb at < r. j.ortr at tills uif’Cttnc were cnntrlbuted J,v nieoiliers of tie- 
r.t!< Ti Utitc of fh- Wntnrin'r. Hospital. 
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ward and to the right by the pelvic mass, Tts canal was slightly more patent 
than normal and the internal os was open. A moderate amount of blood from 
the uterine body came through the canal. 

The uterus, which was very slightly enlarged, was displaced to the right, up- 
ward and forward by the pelvic mass, and fixed. The uterine appendages could 
not bo palpated because of the semisolid tender mass which almost filled the re- 
mainder of the pelvic cavitj', and w.as continuous with the mass which could be 
palpated through the abdominal wall. 

A diagnosis of ectopic gestation was made and operation decided upon. Drs. 
Bissell and Bawls, who saw the ease in consultation agreed with the diagnosis. 

The abdomen was opened by a midlinc incision extending from symphysis to 
umbilicus. The pelvis and lower abdomen were filled by a semisolid asymctrical, 
immobile mass, obscured from view by the adherent omentum. Upon separating the 
omentum the slightly enlarged uterus was found fixed in the right side of the 
pelvis by the mass. Several loops of ilium, the rectum, and sigmoid, were attached 
to the mass by recently formed adhesions. Both tubes entered and were incorporated 
in the mass, as was the left ovary. The right ovary was adherent to the broad 
ligament but was otherwise normal. In the right iliac fossa there was an embryo 
S.o cm. in length attached to a small umbilical cord which disappeared in the 
pelvic mass. To the dorsal region of the embryo a loop of ilium was adherent. 
There was no sign of the fetal sac. Following the removal of the embryo an 
elTort was made to separate the adhesions between the mass and intestines but was 
abandoned because of the profuse bleeding and the inevitable damage to the bowel 
which would have resulted. Because of the rather free oozing from the peritoneal 
surface from wliich the embryo was separated, and from the peritoneum in the 
left iliac region to which the omentum had been attached, a cigarette drain was 
placed in each iliac fossa and carried through the lower angle of the abdominal in- 
cision. It is to be noted that no drain was placed in the true pelvis. Because of 
the density of the adhesions and the impossibility of separating them, the at- 
tachment of the embryo could not be determined. The abdomen was closed in 
layers by nonabsorbable material. 

Tlic recovery was uneventful. Tlie highest postoperative temperature was 102° 
on the first day and was jiormal by the fourth day. The highest pulse rate was 

112 on the first day and normal on the fourth day. Bespiratory rate, 24 on the 

first day and normal on the fourth day. The drains were slowly removed, and 

the wound healed by primary union excepting at the drainage site. The patient 

was discharged 35 days after admission, having been detained until the .abdominal 
incision was completely healed. The pelvic mass was markedly reduced in size. 
Symptoms, with the exception of slight, occasional pelvic pain, had dis.appeared. 

Since .Tuly 30, 1027, the day of di.scharge from the hospital, the patient has 
been examined twice, Symptoms, with the exception of occasional dull pain in 
the left lower quadrant of the abdomen, have disappeared. INIcnstruation is normal. 
Tlio general health of the patient is good. The uterus is now .slightly enlarged, 
but otherwi.se normal. Tlie pelvic mass has gradually dimini.shed in size so that 
at the pre.seut time it rnnsisls of a slight thickening of the left appendage.s. 
Xothiiig abnormal can be palpated in the right side of the pelvis or culdcsac. In 
all probability operation will not be necessary. 

Comi7UT,t . — Unfortunately this case of abdominal pregnancy cannot bo accur,atelv 
cla.ssified as to type bec.ausc of the impossibility of locnting the placent.al attach- 
ment at the time of operation. It had its beginning, in all probability, in the left 
uterine tube, and later became abdominal. Because of the .ab.=encc of a historv of 
any intrapelvie eatastrophy early in the pregnancy, one is inclined to believe that 
tlie ovum may have been aborted by the tube rather than to have reached the ab- 
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domcn through a rupture of the tube -wall. The size of the fetus seems to in- 
dicate that in all probability it sur\dved until the end of the fourth month of 
gestation. 

Dr. a. H. Aldridge described an instance of Menstruation into the 
Bladder from a Vesicovag^al Fistula Due to Childbirth Injury. 

M. W., a poorly nourished negress, single, twenty-nine years of ago, was 
admitted to the Woman’s Hospital on July 22, 1926, complaining of incontinence 
of urine since her labor at nineteen years of age. She denied having had any 
previous serious illness or operation. Her menstrual periods were always regular 
and normal until the time of her confinement. After the delivery tlie periods were 
still regular but she stated that when she menstruated the urine was stained with 
blood for the usual period of three days and then that she continued to pass 
white flaky material in the urine for a few more days. She had a menstrual 
period twelve days before admission to the hospital. 

Although she weighed only ninety-seven pounds and appeared to bo poorly 
nourished, her general physical examination was essentially negative. Examinations 
of the blood and urine were normal. Tlie blood Wassermann was negative. 

Wlien her labor began, a midwife wlio was called to attend her stayed only a 
short time and adrised that she be called later when the pains were more severe. 
She did not call the midwife again for sixty-eight hours after the time when she 
thought that the labor began. In the meantime she was not comfortable but had 
been up and about. She stated that she had practically no pain and called the 
midwife at the time of delivery because the baby’s head appeared. The baby 
was spontaneously stillborn soon after the midwife arrived. No instruments were 
used for the delivery'. She had no anesthesia during her confinement and seemed 
to be very positive about the details regarding it. She claimed that she had only 
slight discomfort during the labor and delivery. Slie did not know the weight 
of the baby but tliought it was about the usual size for a newborn baby'. 

In view of the history her pelvic measurements are interesting, and as follows; 
between the spines, 26 cm.; between the crests, 29 cm.; right oblique, 21.5 cm.; 
left oblique, 21.5 cm.; external conjugate, 15 cm.; deptli of symphysis, 6 cm.; trans- 
verse diameter of outlet, 7.5 cm. 

She claimed that she had lost urine from the time tliat the delivery was com- 
pleted until admission to the hospital ten years later. The convalescence was other- 
wise apparently' normal with nothing in the history pointing to a postpartum in- 
fection. She, was up and about ten days after delivery. 

For nine years after delivery she was able to retain a small amount of urine 
and to void occasionally' in the nonnal way. However, for one year prior to ad- 
mission she had had total urinary incontinence. 

She was kept under observation in the liospital for several days before any 
operative work was attempted. 

Bimanual examination revealed a small retroverted uterus which was somewhat 
mo%-ablc but could not be replaced. The tubes and ovaries .seemed to bo normal 
to palpation. Inspection of the vagina showed an irregular linear scar running 
di.agonally across the vault toward the left side of the anterior wall. At the 
anterior left end of thi.s scar there was an clliptical-.shapcd opening about one-half 
centimeti-r in length from which urine v.-as constantly escaping into the vagina. 
This opining w.-is on the atsterior wall about two centimeterH from the apex of tlie 
v.-iiiit and one centimeter to the b-ft of the midline. There was considerable fixa- 
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tion of tissues in the vault of the vagina about the scar described above. In tlic 
center of the scar there was a small dimple which was at first thought to bo the 
e.xternal os of the cervical canal. ISTiunerous attempts to pass a small probe through 
the opening were unsuccessful. 

It was then decided to examine the bladder through the cystoscope to determine 
to what extent the injury had involved the base of the bladder and to decide whether 
there would be danger of injury to the ureteral orifices in closing the vesicovaginal 
fistula. On account of the fistula it was difficult sufilciently to distend the bladder 
in order to get a satisfactory inspection of its interior. The patient was so ex- 
tremely nervous and sensitive that the examination was finally carried out under 
parasacral anesthesia. It showed clearly the ureteral orifices which were normal in 
position and uninvolvcd by the injury. It also showed the vesicovaginal fistula 
and in the center of the triangular area between the ureteral orifices and the fistula 
another depression Avas noted, believed at first to be a diverticulum of the bladder. 
IVe were surprised to find that a ureteral catheter could easily be passed into this 
depression for a distance of six centimeters. 



Wo then believed that this was tlie external os of the cervical canal. In other 
words it seemed certain that there had been a childbirth injury which had left an 
opening through the vault of the vagina into the bladder and that as the uterus 
had involuted following delivery it had rotroverted thereby rotating the cervix 
through the opening into the bladder. The injured area had then healed sufficientlv 
to enclose the external os of the cervix in tho bladder. Furthermore tlic healing of 
the, injury was not quite complete so that a vesicovaginal fistula resulted at its 
anterior end. 


To prove this theory operation was delayed until the patient mcnstru.afod, when 
she was again cystoscoped. Bloody fluid wa.s then seen escaping from the depres- 
sion in the base of the bladder. (Fig. 1.) 


The surgic.al problem which presented if.-.-elf was therefore twofold: First, to 
stop tlie menstruation in the bladder; and second, to close the ve.sicov.agina! fistula. 

There was much dense scar in the vault of the vagina about the cervix and the 
externa! I's of the cervical canal had been found very near the ureteral orifices. 
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It was believed tlint an attempt to dissect the cervix away from the base of the 
bladder might result in an injury to the base of the bladder or ureters which would 
be -very difficult to repair. It was therefore decided to do a supravaginal hyster- 
ectomy first, removing as much of the cervix as possible and later to close the 
vesicovaginal fistula. 

It was considered unwise to close the vesicovaginal fistula first as it was feared 
that an infection of the uterus and pelvic structures might result from inadequate 
bladder drainage. The condition had been long standing and the bladder tone was 
sure to bo poor. It was believed that under the circumstances any stagnation in 
the bladder would predispose to infection of the pelvic organs. 

This procedure was followed. At operation the uterus was found retroverted 
and adherent to the peritoneum of the pelvis. The left ovary was cystic. A supra- 
vaginal hysterectomy was done and the left ovary was resected. Fourteen 
days later the vesicovaginal fistula was closed by the Sims method using interrupted 
silver wire sutures which were left in for fourteen days. A Sims block tin retention 
catheter was left in the urethra for seventeen days. The patient was discharged 
from the hospital twenty-one days after the second operation. 

She was seen and examined at two months and again at six months after she 
left the hospital. The conditoin was satisfactory both anatomically and func- 
tionally. 

Du. H. R. Mixsell doscribed, an instance of Congenital Atresia of the 
Esophagus with Tracheal-Esophageal Fistula. 

A baby born, November 30, 1027, after a low forceps delivery, at term. Birtli 
weight, (5. a. The child w.ms apparently normal, the only symptom noted was anorexia 
and ijcrsistent meconium stools. On December 5, the baby vomited immediately after 
every feeding, the vomiting being nonprojectilc in character. Examination on that 
day showed a markedly dehydrated infant weighing 5.4 (a loss of 17 ounces in five 
days). No reverse peristalsis seen. A congenital anomaly, cither stricture of 
e.sophagus or atresia of duodenum, was assumed to be present. The roentgen exam- 
in.ntion showed a comjiletc atresia of the esophagus. 

Death followed on December 7 on the eighth day. The autopsy showed a normal 
baby except for the following: 5 cm. from the epiglottis the esophagus ended 
blindly and deviates slightly towards the right. The diameter of the upper portion 
of the esophagus is 1 cn>. Cardia normal. A probe inserted into the lower end 
of the esophagus jiasses upwards without resistance until the point hits the base 
of the skull. The upper end of the probe pa.sses through the larynx. Tlie lower 
end of the esophagus is dilated (on account of barium .x-ray). Corresponding to 
the lower end of the blind upper portion of this esophagus an ovoid fistula (1 cm. 
long) i« seen in the posterior w.-ill of flic trachea, its lower edge being 4 :nin. 
above the blind end of the npjicr part; the edges are shaqi and the ojieniiig seems 
to be situated only in the membranous jiarf. The axis of the esojihagiis and that 
of the trachea are nearly niathenmtically the same. The lower half of the fistula 
corresponds to the bifurcation and is 7 cm. above the ctirditi (Fig, 1). 

very rnreful smirch of the entire body with exception of the skull did not 
rt vea! any other .•uiomniy. This is the more astonishing since the malformation in 
tii:'''t'!on must havi- been there at .0 stage when the whole fetus was not longer than 
t or r> nun. 

Dr. Mix'i-ll l,;td fitily scon tiiie other ease like it in four years experieiiee at tlie 
.u. ’« rind that child al«o lived .about eight day.s. 
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Fip. 1. — Bsophago-traclical nstula. 


Dr. Ralph L. Barrett reported a case of Intrapartum Hemorrhage 
from a Ruptured Varicosity in the Vault of the Vagina. 


The aliirmiiig chanicter of the hcinorrliagc together with the difiieulty of <Iif- 
fcrcntial diagnosis and the rarity of case reports of this condition warrant the 
presentation. 

Mrs. B. E., aged thirty-five, married six ye.'irs. .She liad had one previous J)reg- 
naney. one year .ago, which resulted in a spontaneous .abortion at the eighth week. 
There were no complications at that time and no curettage was done. The ]):itietit 
was a well nourished, athletic type of woman, 5 feet, 8 inches in height, v.-eigliinjr 
1-t.a pounds at the iK’ginning of her pregnancy, and IT.a ])Ounds at term. I’liysical 
e.xaminntion was norinnl, .aiid the pelvic incusnrements v.ere .adequate. Tliere were 
no i'xternal varicosities. During her pregnancy she had been under the usual ante- 
partum oliserv.atiun. Her blood jtre.ssiire and urinary finding.s wen; normal through- 
out pregnancy until the thirty-eighth week. Her pregnancy was uneventful until 
the beginning of th(> thirty-ninth week, when for the first lime she showed some 
edema of the fesd with a faint trace of albumin in the urine, also a ri'^e of blood 
pressure to 3RO/74. She was placed on a diet <*f c.arbohyd rates and green vegetables;, 
with a limited amount of milk and no added salt. .She v.-as also civen one ounce 
of Kpsem Salts each morning and pat to bed. 


Tlsnv d.ay.s later, .tuun.-it tkl, lPg!t, her 
shov.ed a heavy tnice of .albumin, and for 


bl'iod piressure l.lg/'.m an,! tpe uriim 
the first time, the urine sediment shov.ed 
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an occasional liyaline cast. Her complexion was pasty in appearance and she com- 
plained of mild headaches. There was some edema of the face and hands. She was 
admitted to the Woman’s Hospital on this date. 

In the hospital she was put at absolute rest in bed and was given high colonic 
irrigations of soda bicarbonate twice in twenty-four liours. Her diet was limited 
to milk and water. On the next day, August 23, 1926, slie complained of severe 
headache and epigastric pain. The edema of the feet was less, but it was more 
marked in the face. The blood pressure was 170/110, the urine boiled solid and 
contained 20 grams of albumin per liter. She had no visual disturbances and the 
eye-grounds appeared normal. It was evident that toxemia was advancing rapidly 
in spite of dietary and eliminative treatment. The patient seemed to be nearing 
tlie eclamptic state. 

At 6 P.M., August 23, 1926, under light gas and ether anesthesia an cxtraovular 
insertion of a No. 4 Yoorhees bag was made in the lower uterine segment. The 



Fif;. 1. — Showing site of ruptured varicose vein in vaginal vault. 

membranes wore not rui)tured. At tliis lime the cervix was soft, about 3 cm. dilated. 
The baby was pre.senting by the vertex, in the B. O. A. position, tlicrc was no 
engagement. The fetal heart was 1-18. Uterine contractions began about one 
hour later and by 8:30 they were regular, at five minute intervals, and labor seemed 
to be progressing satisfactorily. About three hours after the insertion of the Yoor- 
liees bag there w;is .sudden, fairly free, Inight colored vaginal bleeding; this con- 
tiiuied without :iiiparent change. The uterine contractions continued at three to 
five minute intervals and seemed normal in char.-icter. There was no change in the 
fetal heart rate. 

The source of tlic Ideeding wa.s unknown. Placenta previa w;is considered, .also 
liiei-ding from ]iremature separ.'ition of the placenta or from laceration of the cervi.v 
due to its iliiatatiou by tlie bag. By 10:30 I’.M. the bleeding seemed to lie inerensiiig 
and there- liad been an estimated loss of fiOU e.e. of blood. At thi.s lime the m.atcrnal 
pulse had inrrt-.'ised front 72 to 'i*', .and the blood pressure was 160/00. 'flic patient 
v..",s taken to the delivery rof.m, and a careful exploration made under gas and ether 
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anesthesia. There was a constant trickle of fresh blood from the vagina. The 
Voorliees bag was found to bo in place in the lower uterine segment.s, and the cervix 
now dilated about 5 cm. 


About one-third of the bag was protruding through the cervix. The bag was 
removed but no blood was found in the lower uterine segment and there were no 
clots. The membranes were intact and no placenta could be palpated. The vertex 
was presenting in the B. 0. A. position at the brim, rurther search revealed a 
large, dilated varicose vein high up on the posterior vaginal wall just to the left 
and posterior to the cervix. This vein was ruptured and was the source of the 
free bleeding. Attempts to suture the vein were unsuccessful and after replacing 
the Voorliees bag in the lower uterine segment the whole vagina was tightly packed 
with two-inch iodoform gauze. The bleeding was controlled in this manner and 
labor continued through the night. At 6:30 the next morning there was some 
protrusion of the gauze from the vagina and again fresh vaginal bleeding. The 
vaginal packing was removed .and the vagina again repacked with iodoform gauze. 
This controlled the bleeding. The blood pressure at this time was 160/90 and the 
maternal pulse 110; fetal heart 152. 

About 2 r.M., August 24, there was a rather free discharge of Avatery, blood- 
tinged fluid, apparently from rupture of the membranes. One hour later the 
vaginal packing and bag were partially expelled and Avcrc remoA’ed from the vagina. 
There was no further bleeding at this time. Strong uterine contractions continued 
at two to three minute intervals for the next two hours, with failure of labor to 
progress beyond S cm. dilatation of the cervix. The vertex was still at the brim 
in the 31. 0. A. position. The mother Avas becoming exliauslcd, her temperature 
Avas now 100° and her pulse 112. The fetal heart Avas irregular and there was a 
discharge of meconium from the A-agina. 

Under gas and ether anesthesia the remaining rim of cerA-ix awts dilated manually 
and a rather diflicult internal podalic A'crsion and a breech extraction Avere done, 
Avith the delivery of a liA'ing female child weighing 8 pounds, 9 ounces. Immediately 
following delivery there Avas considerable fresh bleeding. Manual extraction of the 
placenta Avas done at once and a tight tamponade of the uterus and A’agina Avas 
made Avith tAvo-inch iodoform gauze. A moderate second degree laceration AA'as 
repaired AA’ith chromic catgut. Taa'o hours after delivery the maternal pulse rate 
AA'as 118 and the blood pressure Avas 160/100. Tliere Avas no further bleeding. The 
blood count Iaa'o days later .shoAAcd a hemoglobin of 50 per cent, red blood cells 
2.324,000, AA'hitc blood cells 22,600, polys 82 per cent, lAunphs IS per cent. The 
antepartum blood count on the day of admission to the hospital shoAA'cd liemoglobm 
of 73 per cent, red blood cells 4,080,000, Avhitc blood cells of 8,800. The uterine 
.'lud A-nginal packing Avas removed on the third day and there Avas no further bleed- 
ing during her puerperium. 


The mother and baby made an uneventful recoA'ery. They Avere discharged from 
the hospital on the tAventy-sixth day. At that time the mother’s blood pressure 
Avas 125/7.’;, the urinary output Avas normal and contained only a very faint trace 
• >f albumin, too .small for quantitatiA-e determination. Phcnol.sulphoncphthalcin te.st 
shoAAcd .5o per cent elimination in tAvo hours. Her blond count sliOAVcd a hemoglobin 
of 60 per rent, rod blood cells 3,280,000, white blood colls 10,000. At the end of 
three rnont.'ts the urine Av.n.s entirely normal, her blood pressure AA'as 120/6.5, she had 
a hemegbdiin of SO per cent and the rod blood cells Avere 4.2<'0.000. 


A se.-irch of the literature in roferonee to this complication lias revealed only 
thro reporietl e.ascs of hemorrhage from ruptured A-,aricose veins of the vagina. 

Aitken in the Bntifh .IfnJfrol .Tourr.nl for 1922, reports a case of rupture of 
vanco-e veins high e-n the anterior A-.aginal Avail. This occurred two days Inofore 
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the onset of labor and caused an infiltration of the vaginal wall with severe 
hemorrhage, controlled only by vaginal packing with pressure against the pubic 
bone. 

Kaufman in Ddderleiii’s Jlandtuch der Geburtslmlfe, 1925, reports a case of 
liematoma of the vagina originated from ruptured varicosities. 

Cecil, in Louisville Medical Monthly, 1895-96, describes a case of ruptured 
varicose veins high in the vagina, at the onset of labor and the bleeding simulated 
placenta previa or accidental hemorrhage. 

In the case reported there was difficulty of exact diagnosis until careful search 
had been made under anesthesia, and the ruptured vessels had been visualized. The 
bleeding was similar to that which occurs from lacerations of the cervix incident 
to dilatation. The differential diagnosis from placenta previa or from premature 
separation of the placenta was definitely made only after careful examination and 
inspection under anesthesia. The important feature of the case is the fact that 
dangerous hemorrhage may occur during labor from rupture of varicose veins in the 
upper vagina. The increased pelvic congestion and stretching incident to pregnancy 
and labor is probably the etiologic factor in the rupture of the distended veins, 
which in this case were superficial and thin-walled. DeLec believes that there are 
degenerative changes in the vessel wall due to a toxemia of pregn.ancy. 

Dr. Edward C. Lyon, Jr.., reported a case of Fatal Postpartum Hemor- 
rhage from a Ruptured Varicosity in the Culdesac of Douglas. 

Mrs. B., twenty-five years of age, a primigravida, was admitted to the Prenatal 
Clinic, March 25, 1927, at about the fifth month of pregnancy (expected labor 
August 9, 1927). The routine examination, at this time, showed measurements 
within normal limits, the fundus 2 cm. above umbilicus, and the fetal heart not heard. 
The right appendage was enlarged and tender, the blood pressure and urine were 
normal and the Wassermann was negative. This patient made ten subsequent visits 
to the Prenatal Clinic, during whicli time the blood pressure and urine remained 
normal and her general condition good. 

She was admitted at 10:35 a.m., .July 25, 1927, two hours after the onset of 
labor. The first stage was normal, lasting four hours and thirty minutes, during 
which time the contractions were strong and cfTcctual. The second stage was one 
hour and fifty minutes, with strong frequent contractions, and it terminated in a 
spontaneous delivery without complication or laceration. The baby was in good 
condition, weighed six pounds and nine ounces and measured 48 cm. long. The 
third stage was six minutes. The placenta was intact and expelled spontaneously 
with the membranes complete. The uterus contracted well, without undue bleeding 
and no unu,sual handling of the fundus occurred. One c.c. of a standard pituitary 
extract was given hypodennic.ally immediately .after tlie birth of the baby and one 
c.c. of an ergot preparation, also by hypodermic, after the delivery of the placenta. 
The patient was sent to the ward in good condition. 

The delivery of this patient was at 2 :20 r.M., .Tuly 2.5, and at 4 p.m. her temperature 
was 100.4*, pulse 7G and respirations 20. She was seen by the resident obstetrician 
at 7 P.N. and found to bo in good condition. At midnight her temperature Wii-s 
100.2®, jnilse 80, and re.spirations 20. Then at 3:1.5 a.m., the nurse heard the patient 
groaning ns if in pain. Her pulse was weak, extremities cold .and .she complained 
of some pain in the chest and slight pain in tlie lower abdomen. She was seen im- 
mediately by <ine of the intern .staff and found to be in marked shock, with no 
e.xternnl blending. Routine mea.sur-s for .s)inck were instituted, and the Resident, 

V. ho e.'tti'.f up at iiiifi-, foTiTid her in a critical condition which became rapi<lly wor."e. 
The pfiticn! died in stsock at 4:3.5 «ine and one quarter hour.s after the nurse 
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noticed a change in her condition. Those who s:iw this patient were at a loss to 
say what was the cause of the shock and as a result this became a coroner’s case. 
The autopsy was performed by Dr. Goiizalcs and the findin^^s foilow: 

Uterus. — Large; walls very thick; with a large subseroiis fibroid about the size 
of an orange, pedunculated, at the fundu.s. Tlicrc arc a number of intramural 
fibroids also. Internal ring natural; there is some clotted blood attached to the 
uterine mucous mcmbr.ane. In the culdesac on the left side is a small rip in the 
peritoneum showing a dilated vein which had ruptured. Ovaries: lliglit ovary 
shows a corpus luteum with the usual lutcuin cells; tubes and the other ovary 
natural. 

Amitomical Diagnosis . — Hemorrhage into abdominal cavity from ruptured dilated 
vein of the pelvis. Uterine fibroid both subscrous and intramuscular. Edema of 
organs. Acute vegetative mitral v.alvulitis. Cause of Death : Hemorrhage into 
abdominal ca^^ty following rupture of a varicose vein in the culdesac of Douglas 
during delivery, full teriii, natural; contributory: uterine fibroid. 

In discussing such a ease, several questions at once arise, chief of which are: 
when did this rupture occur? And how could it have been avoided? It is most 
natur.al to assume that this vein ruptured during the labor or deliverj'. Yet if it 
did occur then, is it probable that bleeding would continue for so long a period 
of time, twelve hours, and the patient retain a norm.al pulse and show no symptoms? 
Tf the rupture occurred at the time the patient complained of pain, such an ex- 
planation would fit in with the sudden on.set of shock but would be hard to under- 
stand with no manipulation or possible traunna occurring at this time. Undoubtedly 
many explanations might be offered, though with the data at hand they must be only 
con.-jecture. As for preventing such an accident, really nothing c;in be done, bccauce 
of the impossibility of diagnosing thin walled varicosities or determining whether 
they arc situated at points of special stress or strain. The fibroids were not 
recognized antepartum or postpartum, but even assuming they were responsible in 
part for the varicosity, oiu cannot say. that .a knowledge of their presence would 
have altered the handling of the case or caused one to apprehend the rupture of a 
pelvic vein. Haturally one always thinks of hemorrhage in cases of sudden shock, 
:ind one always should, yet here, with no external bleeding, a contracted uterus, and 
a persistently slow pulse, the possibility of an intraabdominal hemorrhage did not 
scorn important. Fortunately, such an accident ns occurred in this case is extremely 
rare. Docdcrlein in liis Handbuch d. Geburtshulfe quotes six cases, which he col- 
lected from the literature, of death from rupture of varicosities within the .abdomen 
during pregnancy or delivery. A review of the American and English textbooks on 
Obstetrics adds no more cases, thougli DcLce and E. P. Davis mention such a 
jiossibility. 


DISCUS.SION 

DP. A. B. DAVIG wanted to emphasize the fact that in every case he had seen 
there has been acute abdominal lcnderne.=s. 

DP. DOUG.\L BISSELL said that the c.ase reported by Dr. Aldridge is one 
not commonly met with today but was not uncommonly encountered in the days 
of .‘iims and Emmet. Today we find retroversion following labor in about twenty 
per cent of c.oscs. In the day of Sims it w.as much greater because of poor 
obstetric.*. Under these cireamstancc.s it would seem extensive injure to the anterio- 
v.apmnl w.all was not at all infrequent. IVifh .such .an injury, or 'one as large .as 
ne verwx :ts(’lf, it m perfectly logical when a uterus as.sumes. in its process of 
mvelution, a nnroverted position, that the ceiad.v .shouhi move anteriorly, pass 



438 THE AMEKTCAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

through the opening into the bladder and be caught and anchored there in the 
liealing process of the injured vaginal and bladder walls. 

DE. W. P. HEALY commented on Dr. Aldridge’s statement to the effect that 
supravaginal hysterectomj’- was deemed desirable because of the risks of infection 
into the uterus and tubes if the uterus were left in place, and the menstrual flow 
had to go through the bladder. Dr. Healy observed such a case, in which there 
had been a congenital absence of a portion of the vagina, and when the young 
woman reached the age of puberty and the menstrual cycle established itself and 
did not appear externally, a surgeon did an abdominal operation, and whether 
intentionally or accidentally he connected up the cervix with the bladder. The 
patient did not come under Dr. Healy ’s observation until after she had married 
and had conceived as a result of intercourse through the urethra and she had a 
dead fetus in the uterus. Her surgeon then in charge thought she had an ectopic 
pregnancy and did an abdominal operation and removed the fetus from the uterus. 
The anatomic arrangement in the pelvis was evidently very confusing to him. He 
was satisfied to get rid of the fetus and the placenta and did not do a hysterectomy. 
She came under observation after that operation. At this time she was suffering a 
good deal from vesical incontinence as the result of all the examinations that had 
been made througli the urethra, and she had, of course, a very marked cystitis. 
After a conference with her and her husband it was agreed that they did not want 
the uterus removed. Dr. Healy advised supravaginal hysterectomy, as the method 
of terminating the menstrual flow through the bladder, but that was declined. Tliey 
wanted to have the incontinence treated, which was a diflScult problem unless the 
husband would agree that he would not interfere later with any operative procedure 
which was carried out. Dr. Healy then operated for the incontinence, resecting a 
large portion of the posterior urethral wall from the orifice up to the bladder and 
reconstructing a little more vaginal canal. It is interesting to note that the opera- 
tive result on the incontinence has been satisfactory. At present this patient is 
menstruating tlirough her bladder and has urinary control. 

Dr. Geo. W. Kosmak reported a case of Fetal Death Due to Intra- 
uterine Eupture of a Velamentous Cord. 

It was the second one in his experience. The i)atient, aged thirty-five, had 
been married seven years, with one induced miscarriage five years ago. Her men- 
strual history was regular, the periods being profuse and marked by cramps for 
two days. Her last period began December 10, 1920, and the end of her pregnancy 
was expected about September IG, 1927. She liad marked nausea and vomiting 
in the early months and was very constipated. She believed that she felt life 
about April 14. 

She g.ave a history of having had an attack of Dengue fever three years ago and 
had resided in Cuba for the last four years, :ind before that in the Argentine. 
There was no malarial history. Patient was a slight, moderately well nourished 
woman, weighing 109 pounds, with a low blood pressure and aside from a slight 
pufilness of both ankles presented nothing abnormal tliroughoiit her pregnancy. 

After a strenuous day of sho)>ping, etc., on September 8, she developed irregular 
abdominal pains and a sudden rupture of watery bright red fluid on the following 
iiu'irning. Examination about two hours later after admission to the Wniiinn’s Hos- 
pital showed the liead well engaged; cervix thin, two fingers dilated with a slight 
bloody di«-;lirirge present. A considerable number of firm elets Imd been previouflly 
p:i“-;'>d. There were no fetal luoveineal.s or heart sounds and the patii'nt stated that 
had not felt the baby during the previous day. General eondition good, j'ulsc 



NEW YOIIK OHSTETRICAIj SOCIETY 


439 


iiboul 00, respirations iiorni:i1, color as usual. A tentative diagnosis of premature 
separation of the placenta was made although there wore none of the accepted 
signs present, such as pain, uterine rigidity or tenderness, board-like abdomen or 



p-'ip. 1. Diagram sliowing situation of placenta and volanientous cord. 



Fi!-'. Z . — Showintr laceration In a velamenlot!;: cord attachment. 

cMjjstitntiynnl evideners of hemorrhage. Dr. Kosinak considered the po.«sibility of a 
rnj-.tijr.'d velritr..'riio!:s cord from his previous experience but in view of the patient’s 
general good cosuiiSion no iiifi-rfercncc v.-.ns attemptd ns the ];nby was believed to 
be dead, Strong regular pain? continued tbrotjgliout the day and after the head 
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reached tlie level of the spines no further progress resulted. An easy forceps ex- 
traction was done under gas-oxygen-ether anesthesia and a well nourished dead 
baby, weighing 6 pounds was extracted, which showed no evidences of life. A 
moderate amount of dark blood followed the delivery of the child and the placenta 
was expressed without difficulty about a half-hour later by slight Credd. Examina- 
tion of the secundines disclosed the condition shown in Pig. 1. The attachment of 
the placenta was evidently low down in the uterus as the rupture of the membranes 
occurred near the edge (Pig. 2). The maternal surface of the placenta was normal, 
there were no retroplacental clots and only a slight degree of fibroid and fatty 
degeneration, with no evidences of infarcts. The patient bkd only about 30 c.c. and 
was returned to bed in good condition and made an uninterrupted recovery. 

A previous instance of this unfortunate complication of labor was reported by 
Er. Kosmak in the American Journal of Obstetrics and Gynecology (Vol lY, p. 
19). In the latter case a diagnosis of premature separation of the placenta asso- 
ciated with a uterine fibroid indicated a cesarean section, during which the true 
condition was discovered. 

Dr. J. E. Goodall, of Montreal, presented a paper (by invitation) en- 
titled Cervical Infections in the Puerperium. (For original article 
see page 339.) 


DISCUSSION" 

DR. BYRON GOPP said he was disappointed at the doctor 's failure to touch 
upon an extremely important phase of the subject, namely, immediate repair of the 
lacerated cervix as a possible means of presenting cervical infections in the puer- 
perium. It is a generally accepted fact that the lacerated cervix is more likely 
to become infected during the puerperium than the cervix which has escaped injury. 
It would seem logical, therefore, to repair the lacerated cervix at the termination 
of the third stage of labor, and, thereby, prevent many such infections. 

About three years ago Dr. GofT became interested in immediate cervical repair, 
largely through reading of the work of Dr. E. P. Davis, Dr. DeLee, and Dr. Ludwig 
Emge, and began routine examination of the cervix immediately after the third 
stage of labor in primip.arae with the idea of repairing significant injuries. His 
first efforts were directed toward learning the appearance of the noianal and the 
lacerated cervix. For a period of six montlis he examined the cervix of each primi- 
jiara and made notes on the condition found. The notes were checked against the 
findings at the end of the second week and the second month postpartum. When 
satisfied that he could detect a cervical injury with certainty, he made an attempt at 
jirimary repair. 

During the past two and a half years Dr. Goff examined in private practice the 
ccn'iccs of approximately 200 primiparac at the termination of tlic third stage of 
labor and learned the following f.acts: (1) Tlic individual who docs not make a 
practice of cx.amining the cervix routinely at the end of the third stage of labor 
is unable to differentiate between the normal and the lacerated cervix. (2) Ap- 
jirosimately -tO per cent of cervices in primiparac have significiint injuries. (3) 
Immediate repair of the cervix is feasible. It is, however, not an easy operation, 
(-5) The operation should not be attempted by anyone who cannot perform the 
usual plastic operations on the cervix and vaginal walls, (o) The procedure should 
!>'• attempted only in a well (-rjiiipped operating room where at least one good as- 
sistant and an ancstlietist are tivailahle. ffi) Tlie method of repair is important. 
The tyj'.e of suture used in tlse u.siial trachelorrhaphy gave y)oor re.snlts. The 
suture .as ,«t!ggu-»te(l by Emge g.-ive very satisfactory results, (7) Pault.v 
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union will occur in a very small percentage of cervices which have been properly 
repaired. (8) The end results which follow immediate repair of the cervix are 
very encouraging. Cervices which have healed well are normal in size and in a 
\ery small percentage of cases is infection present. (9) When the standard of 
The American College of Surgeons is applied, the puerperal morbidity in cases 
subjected to immediate repair of the cervix should not" be any higher than in cases 
in which vaginal injuries have been repaired. 

DE. WUjBUE WAED said that out of the mass of facts Dr. Goodall has given 
there arc two or tlircc things which stand out. 

The first is about the cervix at tlic termination of the third stage. The cernx 
at the end of the third stage of labor is edematous, it is everted, it is eroded, it is 
lacerated in 100 per cent of cases, and this is to be expected, considering what has 
happened in the previous few hours. 

This loads to the next thing, namely, the question of infection of that eroded, 
lacerated, edematous, hypertrophic tissue with the organisms which are always 
intrinsically present. In other words, it is always infected, and we naturally e.xpcct 
a certain number of reactions from the infection of that cervix. 

The third thing is the question of morbidity. .A. pregnant woman who goes 
through an ordeal, serious in a great many eases, in any case a physical strain, 
with contusion, laceration, hemorrhage must .show some normal reaction. Therefore 
he did not agree at all with Dr. Goodall’s morbidity range. Xo surgeon e.xpects to 
tjihc out an interval appendix under the most favorable circumstances and not 
have a reaction from absorption of catgut, of blood-clots, dead cells, etc. It is a 
normal, natural thing. AVhy should we expect to take a surgical proposition, Which 
labor is, and not have a reasonable reaction without calling it a morbidity? In 
other words, he believed Dr. Goodall had taken ton high a standard for his range 
of morbidity. 


DE. G. W, KOSMAK felt that this is a.ssuniing greater importance every day 
in our obstetric treatment. 


There is one phase that lie would like to comment on particularly; namely, tlic 
treatment of the infected cervix during ])rcgnancy. Dr. Ward has just said that 
that is still undecided. Dr. Kosmak had not decided it in his own mind, but never- 
theless he was trying out in private cases the results of active treatment of the 
infected cervix during pregnancy. He said that lie believed it to be the duty of 
the ohstetrician to pay more .attention to the cervix during pregnancy than he 
has in the past. In tho antepartum examinations of the patient we should pay 
clo.«er attention to her statement about vagin.al dischargc.s and in every case we 
should make a routine exajuination of the cervix with the .aid of the speculum, not 
only in multipnrae, but also in primiparac. lie was rather astounded in examining 
young women at the fifth and sixth month of pregnancy, who complain of annoying 
discharges, to llnd the cervix very mneh congested, frequently lij-pcrtrophicd to two 
and three times normal size, with rather extensive areas of erosion that bleed as 
soon as they are touched with the sponge. .Again in cases earlier in pregnancy that 
complained of blr-eding. shnw!><l that this hlceding did not proceed from the uterus, 
that it was not an evidence of an imj>ending miscarringe, but that it came from an 
cri'ded and extensively ulcerated cervix. 


The question is what to do with thwe cases. Docs the ])rc-scnce of an infected 
cervix of this kind during pregnancy, even in multiparae, contribute something to 
tlro su.'irked cndocervii'itis which we sec so often during our ex.'irninatioiis after 
laliorf Dr. Kosimik Kdieved it does, although not prepared to qu.alify that state- 
meat hy .actual st.'itistics .as yet. Those patients in whom he succeeded in keeping 
thr. .-oudition more or in check, even if he could not cure it, seemed to go 
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through a fairly normal puerperium -without any elevation of temperature, and in 
■U'hom after delivery the cervix was found not in as had a condition as in a great 
many multiparous patients who came with cervices that were already lacerated 
and diseased. Dr. Kosmah. believed that these infections went back to early child- 
hood. We find a great many little girls who develop vulvitis, subsequently a 
vaginitis, and in whom the process is a long drawn out one that is very resistant 
to treatment. Possibly this infection extends inward and reaches the cervix, to be 
lighted up, even years later when the girl is married and becomes pregnant. 

Again, I believe that many men have been negligent in their postpartum exam- 
inations, and I have been rather astounded in questioning patients that in many 
instances where I have found markedly infected and diseased cervices that patients 
have been discharged by their obstetrician without a satisfactory examination of 
the cervix with the speculum. ISTow, the ordinary bimanual examination tells us 
nothmg. We feel possibly a lacerated cervix, but we pay very little more attention 
to it, and, in fact, we cannot understand the true condition present unless we 
actually insert a speculum and get a look at the cervix. 

I think Dr. Goodall has very wisely drarni our attention again as many otheis 
have done, to the importance of tlic cervix in pregnancy and in the puerperium, 
and I believe that this lesson should be engrafted to such an extent that every one 
of us will go away from here with the intention to inspect the cervix during preg- 
nancy and after pregnancy more often than we have in the past. 

DE. H. B. ilATTHEWS said he wanted to call attention to the marked reduction 
in morbidity by the proper use of 4 per cent xnercurochrome at the Methodist 
Episcopal Hospital, as a vaginal and cervical germicide. Furthermore if a com- 
parison is made of the morbidity from the standpoint of operative and spontaneous 
deliveries where mcrcurochromc was used it may be noted that beginning with a 
morbidity of 0.1 per cent for operative cases and one of 4.7 per cent for spontaneous 
cases, on the first Obstetrical Service, this had been reduced to a morbidity of 
S.3 per cent for operative cases and one of 2.3 per cent for the spontaneous cases 
on the Second Obstetrical service. 

The doctor showed other slides demonstrating the morbidity for the different 
operative procedures, such as version, placenta previa, high forceps, induction of 
labor and median episiotoiuy, with a morbidity of 4.1 per cent for the induction 
cases. 

Following the exhibition of the .slides, Dr. Matthews said the first point he 
would like to make was the efficacy of properly applied, mercurochromo as a vaginal 
and cervical antiseptic. Of course, in the secondary intrinsic infections in the old 
lacerated cervix where the infection i.s deep seated the germicide docs not act so 
efficaciously as it does in the primiparous cervix where there is little or no previous 
infection. It docs seem, however, that by more or less rendering aseptic the vaginal 
area we do minimize infections of the cervix. 

The second point he had in mind was the immediate repair of both primary 
and secondary lacer.ations of the cervix, which should bo more universally practised 
in hospital obstetrics. 

The third point was that at the Methodist Episcopal Hospital, due to persistence 
of Dr. Mayes, we have developed a technic for the use of 4 per cent mcrcurochromc 
as a vaginal antiseptic which has reduced the morbidity .50 per cent or 8.8 ])er cent 
for the last ."000 cases. 

DR. B. 1‘. \V.\T.''^DN said he agreed with the speaker when he deplores tho 
placing of all the Jdanie Ujmn nurses and doctors for every morbidity in ])regnancy. 
M.'sny f of infection, e.«jiecial!y itiinor infections, arc probably intrinnic in 
origin, bat he queji! ionr-l whetber tbe real virulent piierjioral infei'tion originates 
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from iutrinsic organisms. Our own recent experience is that these very virulent 
infections are introduced from rvithont hy some means or other. That, however, 
does not exclude what Dr. Goodall has contended; immely, that the minor infections 
are probably due to organisms that harbor in tlie cervix. 

, Some three years ago in Edinburgh, a research on the organismal content of 
the cervix in pregnant women was made by Dr. Jessie Eals, who found that GO 
per cent of multipara had streptococci of some sort in the vagina. There was no 
evidence, however, to show that those organisms were pathogenic organisms; they 
may have been potentially patliogenic, but tlie patients in whom they ryere found 
did not show any higher rate of morbidity than the average in the hospital. 

T^ot only are organisms found in every cervix three or four days after labor, 
but in every uterus and in the neighborhood of the uterus four or five days after 
labor, so that we must regard these organisms as practically normal habitants 
of the vagina and of the puerperal uterus. It is, therefore, a very moot question 
as to what proportion of cases of infection are due to organisms which are there 
before delivery and what proportion are due to organisms introduced from without. 


DR. W. P. IIEALY said that what interested him particularly is the associa- 
tion between infections, postpartum, and any subsequent malignant lesion in the 
cervix. He believes, however, that the use of mcrcurochromc or any other form 
of safe mechanical and mild antiseptic cleansing of the vaguia and freeing of the 
vagina of latent secretions that cause cervical irritation during the puerperium 
arc very important, and that we can with advantage encourage the earlier use 
of mechanical cleansing of the vagina postpartum than is ordinarily earried out. 
Dr. Iloaly had never had any hesitancy about recommending vaginal douches post- 
partum as soon as the patient began to have any hind of foul or odorous lochial 
discharge. 

One of the more important causes of foul lochia is the retention of urine in the 
vagina. The jiatient always attempts to void lying on her back on a bed-pan, she 
invariably puts a certain amount of urine into the vaginal canal. 

From the standpoint of infections of the type that Dr. Goodall refers to in their 
relation to cancer, it is more important to know the condition of the cervix in the 
weeks when the patient is on her feet and going about and able to go to the 
physician ’s ofilec for observation and treatment for any cervical erosion or lacera- 
tion, more important to know what is going on and to treat it then than it actually 
is in the first two wwks postpartum. We do not know, however, what association 
there is between infected cervices or lacerated cervices and cancer of the cervix, 
beyond the fact that the vast majority of cases of cancer of the cervix occurs in 
married women and, therefore, in cervices that have been subjected to damage, as 
Dr. llcaly called attention to the rather infrequent occurrence of cancer of the 
cervix in women wlio have had badly infected cervices of the venereal type, but 
who have not conceived; in other word.s, chronic eudocervicitis without laceration, 
of venereal origin, is not necessarily going to be associated with carcinoma in the 
cervix to any great extent. That is to say, carcinoma of the cervix in prostitutes 
seems to be a rather infrequent di.'^easc. Then, we know the racial dificrenccs, 
the infrequency of e.aneer of the cervix in the Jewish women and the great frequency 
of c.'incer of the cervix in Italian women, in both of which race.s the cervix is very 
frequently injured, ns much in one as in the other from childbirth. 


DR. tiOODALT.. in conclusion, said; “In regard to Dr. Goff’s immediate re- 
pair of ;he cervix, 1 would say that we pr.actico it in a goodly number of ca.ses. 
l-ii: Siugiiiarly th.eio- is very largo i>ereontage cases where the. external os .seems 
t.. S-nve sufi'erc-.l very sligh.lly :md yet the cervic.-i! can-at opens up l^eyond the in- 
ternal os info qiuu- a large cavity, wherein the infectiem lurks. ITose of vou 
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who have cauterized the cervix in numerous cases liave met with these cases where 
the external os, even after labor, has reduced itself to a very small opening and 
beyond this, when you get in, there is a large ca\dty -which leads eventually in a 
fusiform manner to the internal os; so repair of the cervix is not, shall -we say, 
a panacea for this condition, though I quite readily understand it is a subject in ^ 
which we will eventually, perhaps, be criticised in years to come for not having 
repaired cervices as today we are criticised for not having repaired the perineum. 

“What Dr. Ward had to say about the reaction to labor is very interesting. 
The viewpoint which he expressed is one that appeals to one as rational, and yet 
Dr. Ward asks why should we not have a reaction after labor as well as after any 
other type of abdominal operation, for example, but it docs not occur; that is the 
point. You can have multiparae and primiparae deliver themselves even with an 
ci)isiotomy and -with forceps and yet have an absolutely uneventful recovery with- 
out a fifth of a degree elevation in temperature . ' ’ 

Discussing further the question of morbidity following labor. Dr. Goodall referred 
to some studies that they had made which revealed the fact that in GO per cent of 
the cases there was no morbidity, “not even a temperature above normal,” that 
this was true of all types of cases, and stated that from the evidence which had 
been adduced by this particular survey, it was interesting to know why there 
should be morbidity in the other 40 per cent. Continuing along this line, the doctor 
said : 

“After all, that is the clinical evidence; I cannot explain it, but it is a clinical 
fact, nevertheless. 

“In regard to the treatment of the cervix during pregnancy, I think perhaps 
there is a field of activity there. 

“I did not go fully into the subject of mercurochromc but if I had, it would 
read here that there is a very marked degree of lessened morbidity after its use, 
the stay of the patient in the hospital is lessened by a very considerable degree, 
and, altogether, the treatment is, I think, rational and certainly justifies the pro- 
cedure. 

“Dr. Vineberg spoke of a very important subject, namely: Does the hyper- 
trophy which occurs in the uterus coincide with, or is it the result of fibrosis? In 
other words, is that similar to chronic metritis? No, it is not. Jilicroscopically these 
two conditio vs can be dillcrcntiated absolutely. Every woman who has borne a 
child can be diagnosed, ns can every woman who has had a pregnancy, by the 
microscopic sections of the uterine wall, whereas in the fibroid cases there is 
j)urely muscular and otlier tissue hypertrophy with no residuum of tlie former 
pregnancy. 

“I quite agree -n’ith and I think I emphasized what Dr. ‘Watson brought out; 
namely, that these infections are nearly all from organisms which have been latent 
in tlie woman for a long time and have become markedly attenluated. I quite 
agree with him also tliat any severe infection is extrinsic in character and tlicrefore 
introduced. ’ ’ 



NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL 

SOCIETY 

MEETING OF FEBEVAEY D, 1928 

Dr. a. H. Gladden, Jr., read a paper on Hemorrhagic Diseases of the 
Newborn, with the report of a case successfully treated by the in- 
jection into the gluteal muscle of 10 c.c. of whole blood from the 
father. 


Dr. P. Grafpagnino reported a case of Ruptured Uterus. 


Patient, E. P., a pregnant negress of forty-five, was admitted September 9, 
1927 in a state of collapse to the Charity Hospital. In the admitting room a 
diagnosis of pregnancy, witli probable eclampsia, was made. About four hours 
prior to admission, she was suddenly awakened by severe lancinating pains just 
below the umbilicus, immediately succeeded by profuse per.spiration, a sensation 
of cold and great weakness. While being transferred to the hospital, a small 
amount of blood flowed from the vagina. Her menstrual periods were alway.s 
regular and painless; she had had three previous pregnancies. The first and 
second pregnancies terminated in normal deliveries, but the third deliverj- (six 
years ago) was by cesarean section. , The puerperium in each instance was with- 
out incident and practically afebrile. 

The pelvic measurements were nonnal; no fetal movements were palpated, there 
was no dilatation of the cervix and no uterine contractions, with .slight vaginal 
bleeding and soreness over the abdomen. 

A urinalysis ( catlictcrir.cd specimen) .showed no casts or nuuked albuminuria. 
A blood picture revealed secondary anemia with slight leucocytosis and relative 
neutrophils. At 7 A. M. there Avas a decided improvement in her condition (blood' 
pressure 100/70), but this was of short duration. In the afternoon her condition 
became desperate. At '> r, jr.. when I saw the patient she was in a state of ex- 
treme shock; her pulse was rapid and almo.st imperceptible. On examination the 
abdomen showed a fetus, almost full term, under the .^kin; evidently a diagnosis 
of ruptured uterus was made. 

When scut to the operating room a little after 7 F. it., her temperature was 
101®, pulse 1-10. re.'.-piration 92. Infusion wa.s started before the anesthetic was 
"iven. At 7 alO v. it., seventeen hour.= and forty minute.s after admission to the 


ward, the operation was started. Under ethylene anesthesia, through a midlinn 
inci.-iinn, a dead male fetus of about eight months, and the placenta were rapidly 
.■xtricated from the abdominal cavity. The uterus had ruptured in the lino of the 
old .«car, extending from the internal os thr.mgh the fundus. Because of the 
jxKir condition of the patient, it was felt that a Porro operation rvould not be 
justif.able, so the uteuis was sutured outside of the cavity and the skin, accord- 
ing to the niotbod of Portes. Two cigarette drains rvcrc introduced in front of 
the uterus in the space of Hetrius, and the patient was sent to the ward with 
the nsunl nnlcrs for combatting .shock. The operation terminated at 7;.o5. 


Five hundred c.c. of blood 


tniasfu.sjea and dOO c.c. of normal snline as jn- 


fusion, Avere gii'cn uluh* th.e <>|-’ratimi wa.- in pre.gres; 
Ji.e yCjtient was abo given 1 c.c, r.f jdtiiitrin. PaPe 
ll’o So 12'; after op.,.!.^tini! 12n, 


. Before leaving the tabh- 
was good tliroughont. rate 





446 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Patient had a rather stormy time during the two weeks following operation. 
Pot thirteen days the temperature ranged from 100° to 102°. Pulse irregular at 
times. Some gastric disturbance. Wound infection. Repeated examination of 
urine showed albumin present, often just a trace; once red blood cells were seen. 

Patient’s improvement dated from the thirteenth day after the operation; 
afebrile from that time until date of discharge. On the fourteenth day she was 
given soft diet. On the ninth day a gauze drain was substituted for the cigarette 
drains. On the twenty-second day the wound showed nice healing. It continued 
to heal rapidly, and the uterus to diminish in size. October 20 she was allowed 
to sit up in a chair and the folloudng day was up and about the ward. She was 
transferred to a rest ward and kept there some time after she might have been 
discharged, but with an excellent result in her general condition and a wound 
completely sealed. 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAECE 2, 1928 

Dr. Francis B. Doyle reported a case of Teratomas of the Ovary. 

Eistory of ilw Case. — ^Mrs. L. K., twenty-seven years of age, admitted to 
Greenpoint Hospital (service of Dr. C. A. Gordon) complaining of severe pain in 
right lower quadrant of abdomen with vomiting and prostration. 



FiK. 1. — Cro.“.=?-.Mectlon reveals the typical anatonJe .stnicturo of teratoma. Numer- 
ous clo.v-ly set cy.st.s arc separated by b.ands of .stroma. Focally cartilage i.s en- 
t'()unterf;d. 

Mcnsc.s Isavc been regular and painle.s.s, of twent y-eiglit-day type and one wcok’.s 
duration. Never li.'id a miscarriage. Has had three children, two arc alive, one 
died five hour.s after birth following forceps delivery. Nine months previous to 
admis'iictn had .an att.aek of intense pain in right lower abdomen a few day.s .after 
her jni'tiM-s. Since then h.as li.ad a simibar .atfnek of more or Jess severity following 
each menstrual period. Two days before admission the seizure was more .aent<' and 
vifilent, vomiting more frequently, with gre.atcr jtrostratioii and weakness, than 
ruiy prct.'-’-ding ope. 
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Fifr. 2. — The cyst cavity Is Iino<l by ciliated epidermoid cpitlielium. The undcrl.vinR: 
stroma contains alveoli of sallvarj- glands. The excrclorj' ducU? are also indlcate<l. 


Kl.^ 


rriol.i fjit. .'uid i.‘=^iand« of c.artflaj-’e are pr<-i--nt .suonortod b- 

!nai!ire stroma. 
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On abdominal examination a large tender globular mass was palpable in the 
right lower quadrant, but was not felt vaginally. 

White cell count 9800. Polys. 88 per cent. 

Abdomen opened through a median incision. The right ovary was a large cyst 
with two twists in its pedicle and tube. It was swollen and dark mahogany in 
color. It was removed and abdomen closed. 

Eecovery and convalescence were uneventful. 

The specimen consisted of an ovarian cyst and attached tube. 

The tumor was ovoid in shape 15 cm. long and 10 cm. in diameter. The surface 
was nodular, presenting numerous cysts of various sizes. On section, the specimen 
presented a solid tumor with multiple cyst formation. Microscopic examination 
showed a confused mixture of tissue growth. There were cysts lined with stratified 
squamous epithelium, and with columnar epithelium. There were many sebaceous 
glands, tubular glands, fat tissue, bundles of smooth muscle fibers, and cartilage. 
No malignant changes were seen. 



I-'Ik. I.— Irremihir fri.nnii .si)acc.<! lined by ciliated epithelium are .supported by embry- 
onal connective tiHsue. An l.siand of cartlln.;;e is encountered. 

DISCUSSION 

DR. CIIARLE.S A. GORDON said tliat the pnicfical jioint in liiis di.scussion i“ 
that while cystic tumors are nonmalignant these solid teratomas :ire essentially 
malignrint. This tumor, it is stated, seems to jiosse.=.s no elianicleristics of malig- 
nnnry, yet that faet was discovered in the laboratory some time later. 

There seems to he a difference of opinion wlietlier n complete operation should 
he done or not in cases of tliis tyjm, but it seenied to liim tliat n complete operation 
should he done tqmn all these solid teratoin.as of the fiv.ary without waiting for 
the djrignosis froiij tin' liihoratory as to whether maligmincy is presi'iit or not. 

Dll. S.VMl'Kl. WOI.KE said that tlie gro-s pathology of the teratoma is 
Dautiftiliy rcprodui-od in thi-’ spccimi-n, ;i series of small cystic cavities “Up 
poTp-d hitgil'i t.y (jtihryoiial connective ti'sue. Tin- dermoid in eontriml. ]»res<Mit 
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mature, fully-developed adult type of structures. For example, the skiu in a 
dermoid is comparahlc to normal skin in any healthy individual. Tlic connective 
tissue is comparable to the connective tisstie in the organ. In the dermoid many 
of the tissues maintain and retain their adult character, while tliose of the teratoma 
are embryonal. It is because of this particular feature tliat teratoma of the ovary 
i.s, as a rule, associated with grave potentialities of malignancy. When these 
embryonal tissues undergo malignant degeneration we use the term blastomatous 
(legonefation to indicate the malignant transformation of embryonal tissues. As a 
rule, we find that the mesodermal elements, the connective tissue element undergo 
malignancy rather than the ectodermal or entodermal derivatives. 

Ur. Wolfe believed that in tliis particular tumor the emliryonal elements, liow- 
ever, are only locally noted. The cartilage is well matured, the connective tissue 
and fat are well matured, and the endodormal derivatives are well differentiated, 
and we can practically trace the comparable organs from which those tissue.* are 
derived. 

In this particular instance he considered that there will be no local recurrence 
or general metastasis. 

Dr. Harold Bailky read a paptM- entitled The Long Labor. (For 
original article see page 824.) 

DISCUSSION 

Dll. A. C. RECK said he disagreed with the .speaker in regard to operative 
intc'rferenee and the use of morphine. A few years ago he studied the same sub- 
ject very carefully, both as to etiology and treatment. The occipito-postcrior cases 
had longer labors than did the occipito-antcriors. Contrary to his statement, dry 
labors showed a much higher percentage of long labor. There were 27 per cent of 
long labors; that is, over twenty.four hours, in our real dry labors. Dr. Beck 
also iioticcd in a few cases of funnel pelvis cases that there was a tendency for 
the labor to be more prolonged than either in the generally contracted pelves or in 
the normal jielvcs. Fifteen per cent of the funnel pelvis, when the dry labor 
imoposition as an ctiologic factor was eliminated, had long labors. 

Dr. Beck said he did not induce Labor in contracted pelves, and found in the 
toxic O.ases that more often than Jiot the induced labor is yirolonged. 

In regard to the results in the conservative handling of these cases. In Dr. 
Reek’s study there were lUtS caso.s, in which there occurred 7ft jjrolongcd labors. 
All but l:’i of tho.*e delivered spontaneously. Home, of course, were in labor a 
long time, hut the patients were not exhausted as a result of this, bec.ause when 
they grew tired they wore given enough morphine so that they went to sleep. 
Sometimes they were given two i)eriod.s of rest in the course of the labor. Forceps 
were used in only d rases. Two were delivered by breech extraction, and eight 
terminated hy section; they were borderline types of contracted pelves. 

While he had not gone thrnugli the ehemic.al invc.stigntions Dr. Railcv recom- 
mends. he stre«*ea tl.e need for the taking of brge amonnts of carbohydrates from 
the very beginning of the labor, and insi.sted ujum the patients taking repeated feed- 
iugs. 
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De Garis: The Application of the New Definition of Normal Labor to the 

Clinical Study of Obstetrics. The Australian Medical Journal, 3926, ii, 6. 

A new definition of normal labor as given by the writer is as follows: “A 
normal labor is one in which the uterine contractions act thoroughly cfiicient, 
leading in a short time to the spontaneous deliverj' of a healthy baby and 
causmg but little or no distress or pain to the mother.” The author believes 
that pain during labor is pathologic. She also considers that faulty diet may 
have an important bearing on the cause of pain during labor. Her theory further 
states that pain is probably the first indication of uterine inertia. 

Norman P. Mideer. 

Ko Chi Sun; Spontaneous Contractions of the Pregnant Human TJterus. A 

Preliminary Report. Bulletin of Johns Hopkins Hos 2 )ital, 1925, xxxvi, 280. 

Spontaneous contractions of the musculature of the pregnant human uterus have 
been studied graphically at all periods of gestation, and arguing by analogy with 
the lower animals and by the fact that spontaneous contractions wore observed in 
the uterus of a six-month fetus, it must be assumed that the hunuin uterus con- 
tracts rhythmically throughout life, certainly from before birth until after the 
menopause. 

In pregnancy the contractions diiler in various individuals in varying periods 
of pregnancy, labor, and the puerperium. Likewise, difi'erciiccs are noted ac- 
cording to the portion of the uterus from which the specimen is obtained, as well 
as according to the length of time it has been preserved outside the body. 

The characteristic, passive behavior of the lower uterine segment has been 
demonstrated. 

The various observations made may be ofTcred in support of many clinical 
intra-vitam phenomena, such as the Braxton Hicks contraction.s, the after pains, 
.secondary uterine inertia, tetanic contraction of the uterus in prolonged labor, 
ligneous consistence of the uterus .associated witii premature sciiar.atiou of the 
placentri, and the frcaiiicnt occurrence of rigid (iccipito-y)ost('rior positions of the 
ciiild. C. O. Mai.a.ni). 

Jerlov, E.; Does the Stimulus of Labor Arl.se in the Fetus? Acta Cb.'-tetrien 

el Gynecfdogien Scandinavica, 1026, v, 128. 

In a series of cxjicriinents, the .antluir found that the blood taken from the 
niTibiiical cord immediately after birth coidains sulist.'iiiccs wliich promote the 
.■icfiviiy of ti re^ecti'il titerti'* of a guinea pig to a greater extent than does oilier 
from th.e mrdhor. Thi< finding is iideri»rcted as indicating that 
th'- s’.imtils;,' to t.'ibor under normal ro'iditions origiiiates in the fifii". 

.r. ]’. GliKKN-im,!.. 
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Wettcrdal, P.: The Pixatlon of the Fetal Head During the Latter Part of Preg- 
nancy. A Comparison. Between Primiparas and Multiparas. Acta Gyncco- 
logica Scandinavica, 1925, iii, 297. 

Tlie author studied 250 ijriiniparas and 250 inultipavas in the obstetric clinic at 
Stockholm during the latter part of pregnancy. Only patients with occiput presenta- 
tions and normal external pelvic measurements were selected. It was found that 
the fetal head was fixed two months before labor in about 25 per cent of primip- 
anis and in about 20 per cent of multiparas. For each successive 10 day.s the 
relative numbers of fixed heads increased continuously, slightly more in primij)- 
aras. During the last three weeks it reached 55 to 57 per cent for all the cases. 
The author believes, therefore, that the mobility of the head during the last jnonths 
of pregnancy does not neccssaril}' denote a pathologic condition and that there is not 
much difference as regards this point in multiparas and primiparas. When labor 
pains begin the head becomes fixed much oftener in primiparas due to the dif- 
ferent conditions of the lower uterine segment. The tonicity of the abdominal 
w.all and the amount of liquor amnii do not seem to play any part in the fixation 
of the head except in extreme cases. 

.T. r. GREKKIIIUj. 

Qu6rin-Valmale and Loriot; Docs the Uterus Descend Toward the End of 
Pregnancy? Bulletin do la Socict6 d' Obst^trique et dc Gynecologic do Paris, 
1925, xiv, 397. 

It is the general belief that the uterus descends into tlic pelvis during the 
last weeks of pregnancy but the authors claim this is a misconception. They 
base their contention on the measurements of -120 women who had no abnormalities 
which might interfere with this study, such ns polyliydramnios, placenta previa, 
pelvic tumors, twin pregnancies, etc. In this series the authors found a con- 
tinuous rise of the uterus even to the very end of ])regiiancy. Tlio height of 
the uterus remained the same for equal durations of pregnancy regardless of 
whether the head was movable or fixed. Dc.sccnt of the fetal head does not 
cause descent of the uterus for the following reason; Wlicn the head is movable 
it has below it in the lower uterine segment a certain amount of liquor amnii; 
when the head descends the liquor is displaced upward so tli.at the uterine height 
is not changed. 

Toward the end of pregnancy patients usually say the uterus has dropped. 
What has actimlly happened is that the uterus has inclined itself forward, thereby 
relieving pressure in the epigastrium and giving the patient more freedom in 
respiration. The jutting forward of the uterus is due to the fact that as the 
uterus grows, it bcoomes harder and approaches more nearly the shape of a sphere. 
As this happens it recedc.s more and more from the spinal column, against which 
it rests in the early months. The phenomenon is more noticeable in primiparas 
bcc-auso in them the uterus has more tonicity and i.s therefore harder. While the 
above holds true for the large majority of case.^, there is a lowering of the 
utcTu.s in a small percentage (about 0 per cent). 

•T. P. GuKExmnn. 


Bretz, M.: Axial Eotation of the Utcni.s During Labor. Ivlonatsschrift fur 
Gcburtshiifo und Gynakologie, 192,5. Ixix, 20. 


A r(';?arc.nn section 
trneted pelvis in whom 
The abdominal incision 


w.as performed on a 21 -year-old primipar.a with a con- 
the fetal head was firmly fixed in the riglit lower quadrant, 
was made in the snidiim- b-tween the umbilicus and the 
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symphysis and upon opening the peritoneal cavity the right tube and ovary presented 
themselves. This condition was produced by a 180 degree rotation of the uterus 
toward the left side. The uterus could not be rotated back to the right side. 
Since the posterior wall of the uterus was the only accessible one the peritoneum 
on the posterior surface was incised transversely and stripped away and the 
uterus was incised longitudinally in the lower uterine segment and lower part 
of the fundus posteriorl 3 ^ The child was delivered with forceps. After the 
uterus was closed, it spontaneously turned back to its normal position. The 
patient recovered. 

This patient had no symptoms referable to the rotation of the uterus and 
absolutely no pain other than uterine contractions. The author eoidd find no 
explanation for the rotation. 

J. P. GREENiiinn. 

Weinzierl, E.: Indirect Determination of Cervical Dilatation According to the 

Schatz-TJnterherger Method, ktcdizinischc Ivlinik, 1924, xx, 1458. 

The Sehatz-Unterbergcr method of dcterniining the amount of cervical dilatation 
depends on the height of the ring which exists between the fundus and the lower 
uterine segment, because the amount of dilatation of the cervix is influenced by the 
relationship which exists between the active, contracting part of the uterus and 
flic passive, dilating portion. For normal cases the relationship between the cervix 
and the retraction ring is fairly constant but where there is some obstruction, the 
ring may rise very high while the cervix may dilate very little. The author studied 
100 women in labor by means of this method. The abdomen was palpated not 
only between pains but also during pains and at the beginning of the study the 
results were cheeked up by rectal examinations. In nearly all cases the amount 
of cervical dilatation could be foretold by estimating the height of the retraction 
ring above the symphysis. In primiiiaras the ring was more pronounced than in 
inultiparas. The method jiroved especially valuable where internal examinations 
Could not be done as in cases where colpeurynters or metreurynters were used. 
The author found that the test was not only applicable in normal cases but also 
in abnormal ones, contrary lo the findings of other writers. 

J. r. GllEEXniLI.. 

Koller, T.; The Importance of Rectal Examinations During Labor As a Prophy- 
laxis Against Puerperal Infections. Archiv fuer Gyniikologio, 1925, cxxvii, I. 

The author rejiorts two series of obstetric cases, each consisting of 4917 cases 
in labor, the one grouj) being examined only rcetally and the other being examined 
vaginally at some time daring labor. The jiercentage of cases in each group which 
showed a rise in teinjicrature one or more times after delivery was practically the 
.same. Neither was there any ilifl'erence in the mortality rate of the two groiijis. 
There was, however, a marked difl'erence in the incidenc of iicrinterine wound in- 
fci-tifins in the two groujis. In the gronji examined only rectally, this incideni'c was 
('.U.I per cent, while in the gronji examim'd vaginally this condition was found in 
(I..T4 p(‘r cent of cases, whi<-h is six and one half times as freiiuentU' as in the <ither 
group. The author believes that this difTerence is due to the fact that in tin* eases 
examined vaginally, organi'uis from the vulva are carried nji into the cervical 
canal by the examining linger and so into the uterine eavity. Rectal examinations 
only, of course, arc a jirojdiyl.-ixis against tlie carrying of organisniM from the 
vulva into thi* uterine c.-ivitv and, therefore, is a prophylaxis against iicrinterine 
infections dtiring the piierperiiun. 


R.MU-It A. Rgm. 
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Belosor: The Anatomic Basis of the Ritpture of the Membranes in Normal and 

Premature Births. Zentralblatt fiir GynUholof^ie, 1925, xlix, (5-1-1. 

After histologic examination of the amnion in ."iO cases the writer comes to the 
conclnsion that hyaline degeneration of the ;imnion is a jdiysiologic j)roces,s tending 
to simplify the rupture of that membrane during birth. This degeneration in- 
creases with the age of the fetus, reaching a maxnmnn between the eighth and 
tenth months. AVhere Die fetus has been bora with intact, amnion the degenera- 
tion is noted to be less marked. Itupturc of the s:ie is due not only to contraction 
of the uterus but also to the fragility of the tissues. 

Lrrri.E. 

Gold, Victor: Diagnosis of Biiptiircd Membranes. Zentralblatt fiir Gyniikologie, 

1927, li, 1491. 

Due to the alkalinity of the amniotic Iluid tlie cliemic.'tl reaction of tlie vaginal 
secretion changes from acid to alkaline after the rapture of the membranes. By 
testing the vaginal secretion with lithinus i)aper it is possible to determine with 
a.ccuracy whether the niembriines have ruptured or arc still inl:ict. Sources of 
error include the ;ilk.'ilinc reaction of bloody secretion, of aiitise])tics, soap, and 
the acid reaction of acid urine. 

GUOVEU JjIESE. 

Rosenstein, W.; Cervical Lacerations in Spontaneous Labors, Monatsschrift fiir 

Geburtsbilfe und GynUkologic, 1927, Ixxvi. 2(5;". 

The author believes that strong bearing-down efforts during tlie first stage of 
labor favor the occurrence of cervic:il l.acerations. Likewise pressure on the fundus 
externally before the cervix is completely dil.'ited is harmful. Where Ideeding or 
other evidence of cervical laceration is jn-esent, the cervix should be c.’ireftilly in- 
spected and repaired if tears are jire.«ent. Just as unrc])aired or badly repaired 
perineal lacerations must subsecpiontly be oper;itc<l upon so do unsutured or badly 
sutured cervical lacerations later require jdastic operations. 

J. P. GrEK.XHIIjL. 

Htnselmann, H.: The Damage of the Lower Uterine Segment in Spontaneous 

Deliveries, Based Upon Systemic Colposcopic Examination in the Puerperlum. 

Mt)natsschrift fiir Gcburt.«hilfe und GynUkologic, 192(5, Ixxii, -1.'5. 

Ilinsclmann cxiuniirnl the vaginas of a large number of patients during the 
puerperium to sec the damage labor had produced. Nearly all the injuries were 
in the cervix and in the intrnitiis. Isolated lacerations in the vagina were rare 
and most of them were in the middle third of the vagina on the left side. A 
frequent finding was injury to the vestibule, especially in the region around the 
urethra and clitoris and these were in the form of bruises. They were most likely 
duo to the strong pressure of the fetal head as it passed through the outlet. I’orced 
protection of the jierineum greatly iticre.-ised these injuries. 

Lacerations of the ecrvix were not very eonnneii. The tear.s were often imil- 
tiple and wore nsu.nlly VI' to 1 cm. long. Most of them looked clean. A not 
uncommon bruise was found in the anterior lip of tin- n-rvix about lo to 1 cm. 
above tl'.e externa] <>«. The author l<elio\-es that td! pm-rjir-rae who do not have 
fre-h repairs sl-.nnid have a vagina! examination with n eolpr.xr.jie. 

J, P. ftgKr.'.-iju.i.. 
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Howat, E. K.: The Perineal and Pelvic Floor Muscles in the Second Stage of 

Labor. British Medical Journal, 1927, i, 759. 

The teaching, express and implied, that during the pains of the second stage 
the perineal muscles are in a state of contraction seems opposed to some obvious 
phenomena of labor. A little consideration of the conditions of the second stage 
compared with the effects of contraction of perine.al and pelvic floor muscles will 
serve to indicate the difficulty of accepting this teaching. 

It .appears that during the pains of the perijieal “management” stage the 
muscles of the pelvic floor and perineum are stretched, as indeed are all the 
perineal tissues. They are not contracted, and therefore it is not true th.at their 
contraction opposes delivery and favors laceration. 

F. L. Adair. 

Hall, Eosetta Sherwood: Posture In the Preservation of the Perineum. China 

Medical Journal, 1927, xdi, 797. 

The author’s attention has been called to the comparatively few torn perineums 
among Korean woman who have visited the gynecologic departments in Seoul and 
Chemulpo, and also in Pyong Yang. Among some 3000 patients, about 75 per cent 
were delivered upon their knees, a Korean custom. Of those 55 per cent had 
no tears; the remaining 20 per cent were torn a little, and they usually gave a 
history of a too rapid labor. Of the entire number, 25 per cent were delivered 
with the mother lying upon her back, and they were almost always torn, some 
quite badly; only 3 per cent of the number delivered that way had no tear. With 
a few exceptions those delivered upon the back had been attended by either a 
midwife or a physician. Of coni-se, they may represent more difficult or abnormal 
cases. It is stated that 20 to 30 per cent of primipar.-ic receive a perineal tear 
in hospital practice in the United States. 

From observation the author believes tliat delivery in Sim’s position is but 
an adaptation of the Korean custom to better suit our beds or delivery tables. 
In tlieir liomcs, upon the Korean floor.?, the midwife prefer.? to deliver 2 >atients 
upon their knees. It is tlie ordiii.ary jmsition of the pelvis in tlic labor of four- 
footed nnimahs, Perliaps more rc.searcli in tlic customs of primitive peoples will 
reveal that Korea has not been alone in lliis safe custom. 

C. O. Madand. 

Abel: On The Combating of Weak Labor Pains. Deutsche Mcdizinische 

Woehenschrift, 1925, li, 1953. 

Abel has tried the many (iennan and English preparations from the pituitary 
gland and finds that they are not uniform in their action on the uterine musculature. 
Tie has decided that “Pituigan Forte,” made by Henning in Berlin, is the best. 
He uses it to .stimulate the uterine contractions when they arc failing in any 
case, with th<‘ provision that if the head is not in the ])olviH or there lias been 
an early loss of the amniotic fluid, the cervix must be fully dilated before “Pitui- 
gan” is given. He has also used it in functional bhaaling from the uterus with 
cxccncnf success. 

Pkmiikrton'. 

Bell, \V. Blair: Inlundlbnlln; Indications for its Use in Surfilc.al .and Obstetrical 

Pr.actlcc. British .Medi.nl .Toiirnal, 1025, i, 1027. 

Infuridiburm i.r pitnitrin is .,f n..,. in ilin-c type,-. «if idi^telric conditions: For 
ir.de.ftioi. of labor; for uterisic inertia; and at tbe end of the third stage of 



REVIEWS AND ADSTRAPTS 


455 


labor. For the imluction of labor it is indicated first, to bring about the ex- 
pulsion of the dead fetus; second, in postmaturity to obviate the possibility of 
disproportion between tlic maternal and fetal parts; and third, in antepartum 
hemorrhage either accidental or from placenta previa wlien used witli other methods 
such as rupture of the membranes. To induce labor O.u cm. is given 4 times 
daily for about 3 days in order to bring about uterine contractions. 

In a case of phy.siologic primary' inertia in a priinigravida jiituitrin should not 
be given, but rather a sedative. Pathologic primary uterine inertia usually occurs 
with multiparity and is normally due to an insufficicut amount of so-called pressor 
substances in the blood to bring about normal and forceful uterine contractions. 
In this type of case xiituitrin should be given. 

In secondary uterine inertia we have a fully dilated cervix but normally an 
exhaustion of the uterine musevdature with jiains too weak to bring about the 
spontaneous delivery of the child. In this type of case pituitrin is useful but must 
be employed with caution and the patient watched closely. 

At the end of the third stage, following the cxiJulsion of the placenta, i)ituitrin 
should be given followed by the administration of ergot. It should bo given 
after cesarean section after the uterine wound has been sutured. It is also of 
use for subinvolution of the uterus. 

Pituitrin is a powerful drug which is of great benefit to the obstetrician when 
used with caution- and by one who understands its indications and limitations. 

Adair .\nd Siciikd. 


Bey: The Use of Pituitrin in Obstetrics. Bruxelles Medical, lOio, v, 1183. 

Boy feels that in pituitrin the obstetrician has a valuable adjuvant which, when 
used intelligently, carries with it no danger. Its use should be reserved for those 
ca.ses where, after complete cervical dilatation, the presenting part having descended 
well into the pelvis, secondary inertia develops. It should never be used whore 
disproportion between the pelvis and fetus exists. If these contraindications be 
observed the necessity for forceps will be reduced 75 per cent without danger to 
the fetus. lie emphatically asserts, however, that the abuse of pituitrin sliould be 
energetically combated. 

Tiiuodor}-. W. Adams. 

Scott, B. A.: Pituitrin and the Third Stage of Labor. Surgery, Gynecology ainl 

Obstetrics, 1020, xliii, 0.51. 

In order to c.>:timatc the value of this procedure, the records of 1000 consecutive 
c.'iscs in which xiituitrin wiis used were reviewed and the rc.suUs compared with 
1000 con.sccutivc casc.s in which pituitrin was not used. 

Pituitrin was administered intramuscularly in dosage of one-half c^c. at the 
beginning of the third .stage of labor and it was found: (]) It definitely 
shortened the third stage of labor. (2) It lessened the amount of blood lost 
in the third stage of labor both in spontaneous and operative delivcrio.s. (.3) It 
lessened the number of ca.sc.s of postpartum hemorrhage, and (-5) diminished the 
frequency of retained placentas due to constriction ring. 

IV?.!. C. Huk.s-k'K, 


Oppenheimer, W.: Subculaneous Emphysema of the Parturient Woman. :^.Io^ats- 
.'^chrifi fiir G<du!rtshilfe und G^uiukolfigic, ]02.'i, Ixx. 24.'!. 


The 

only (J 


occurrence of st!}>r<!t.'i!:i-v“>us i-inphysf-ma 
c.'i'-c reports in the Oennan iiteraturi* 


during l.abc-r is rare, there being 
«ir,cc 5 ''To. K» smak w.-is able to 
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collect 77 eases from the entire literature. Oiipenheimer rei^orts a case of a 
primipara in wliom subcutaneous einphyscma occurred after a spontaneous labor 
which had lasted thirty-four hours. About three hours after labor the patient 
complained of pain in the neck and face and these parts of the body were found 
to be dctinitelj’^ blown up. Crepitation was easily obtained. The condition soon 
extended over the shoulders and down the chest to the nipples. Most of the 
emphysema disappeared after two days but some was still present on the eighth. 
Aside from mild pain there were no symptoms at all. X-ray showed normal 
lungs. The emphj-sema in this case was due to strong bearing-down x)ains after 
a long labor. The baby was large and the pebds was flat. 

Nearly all the patients whose eases were reported in the literature were primi])- 
aras. The mechanism of the origin of the subcutaneous emphysema is as follows: 
In a primipara strong bearing-down pains produce increased pressure within tlie 
alveoli of the lungs. One or more alveoli rupture and the air escapes into the 
interstitial tissue, produciixg an interstitial emphysema. With each bearing-down 
effort more air becomes interstitial and is forced along the branches of the 
bronchioles toward the hilus. Prom the hilus the air easily escapes into the loose 
mediastinal tissue high uxi, and so reaches the subcutaneous tissue in the region 
of the jugular vein or the median part of the clavicle. Prom here the air spreads 
further in all directions. Thus far there has been only one death reported from 
subeutaireous emphysema in a parturient woman. 

J, P. Gkeeniulu. 

Moyes, R. E.; Full-Time Pregnancy In Bicornuate Uterus. Brithsh Medical 
Journal, 1025, ii, 250. 

The author describes the case of :i primipara, twcnty-eiglit years old, with a 
long labor (twenty-four hours), position O.L.A., and having a tnmor on the loft 
half of the uterus. The autlior waited one and one-half lioiirs for the placenta, 
then decided to do a manual remov:il. He found a muscular septum dividing the 
uterus with the placenta adherent on the right side. Recovery was uneventful 
except for profuse, foul lochia for one week. 

Adaik and Hackett. 

Vidal: Tachycardia and Arrythmia Following an Injection of Pltuitai-y Extract 
During Labor. Bulletin dc la Soeietd d’Obstdlrlquc ct do. Gynecologic, 1928, 
xvii, 

secundipara was given a liypodcrniic of one-half e.c. of jdtuitary extract after 
the cervix had been completely diluted for a half hour, and the pains had ce.'ised 
eomplotely. Instantly and before the uterine contractions reappeared, the patient’s 
pulse rose to ]4()-1.5U and was very irregular. Her face hoeatne extremely pale 
:ind anxious. Then the uterine contractions began and the child was expelled 
.’ilivc. The arrythn))a disappeared at once hut the tacliycardi.'i persisted and 
did not diminish until 12 hours after labor. The ptierperiiiin w.as normal. Ex- 
amimition of the ))atient'.s heart rcviailed no abnormality, lier blood ])ressure 
w.'is normal and there were no hypcrlhyroid symptoms. The sudden :ii)pearanee of 
the .‘iharmifig symptoms after tlio injection of the jiittiitury extract leads to the 
belief that the injection was not made in the muscle bvit in a vein. The prolonged 
te.elij ‘'nr>R:i, Isowever, TMuitins niiexjilnined. 


J. P. Uiu*.r..s'inu,. 
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an actual loss in mental capacity, in consequence of whicli tlie per- 
formance of any ne^Y or creative function is not possible. TJie gen- 
eral "svidesiDread belief ("wliicli is often justified) is that middle-aged 
people are not qualified to undertake new jobs; that as a rule they 
are set in tlieir "ways and lack the ability to change their habits. 

It is this point of view that I want to challenge. I want to show 
the value of the opposite concept, with its bearing upon the lives and 
problems of men and women. 

The human mind has two functions, memoiy and the ability to 
rea.son. Every other mental activity depends upon these two func- 
tions. So-called original thinking is only the use of these along se- 
lected lines. Learning by rote is easier in youth because memory is 
then at its best, but real learning is the result of experience and the 
power to reason, and both of these increase with age. Let us grant 
that memory may, and frequentl.v does, become weaker with age; the 
role played by memory, howevei-, has become less and less important 
with the lapse of time. In Dante’s day it was possible for one man to 
know everything, but the known facts in the world today are so 
overwhelming in number that no one man can know them all. Thus 
from the point of capacity, there is no valid reason why the human 
mind after the fortieth year should not function as well if not better 
than before. 

There are many examples of groat mental activity late in life; Cato* 
learned Greek at eighty; Pasteur did his epoch making work after 
fifty; IMichelangelo did his magnum opus at the age of ninety; Goethe 
finished Faust at eighty; the tele.scoiie was invented by Galileo in his 
scA’enty-third year; Titian painted one of his most celebrated pictures, 
“The Battle of Lepanto,” at ninety-eight; Oliver Wendell Holmes is 
today at eighty-seven one of the mo.st active members of our Supreme 
Court; Weir IMiteliell turned to successful literary work after seventy, 
and Foch, Generalissimo of the Allies, at seventy conceived and exe- 
cuted the strategic movements which brouglit the World War to a 
close. 

Could the ordinary man do the.se things? Are all these men excc])- 
tions? A closer study of their lives and of the impetus and influence 
which stimulated them to these achievements is necessary before it 
can be said tliat they arc exceptions. 

Osier was a keen observer and lie saw that the aA'erage man docs 
eea'se to progress after forty. H. appears to me, however, that Avhilc 
he Avas right as to the occurrence of tliis stasis in ilie aveiaigc indi- 
A*idnal, the exainjihes that can he cited of aecomjdishment late in life, 
and the anaiy.sis made of th(^ functions of the human mind, show that 
tlie re.nsons for this oeiMirrenee are not Avhat he thouglit tliey Avere. 

If v.-e consider the far tors in the life of the average man, another 
pos-ihle explanation can he found. I']) to the age of forty or there* 
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about, the average individual is occupied with earning a livelihood ; 
almost everything he does is subordinated to this main end, with the 
resxilt that when he reaches the age of forty, his habits of life are 
fixed and he has come to think, day by day, in a stereotyped way. 
He regards himself as middle-aged, as .settled, and expects little change 
in the course of his future life. Without some unusual stimulus the 
habits of thought and mode of life thus acquired will not change; it 
is the unusual .stimulus which creates the e.xeeption. Whatever the 
nature of the stimulus may he, we may assuredly say that the ])oint 
of view which makes a man believe that he is old and settled at forty 
is noi an impetus to further development; hut the idea that growth 
and development of the mind right on through life is not only possi- 
ble, hut has taken place repeatedly, is on the other hand a powerful 
impetus to future jn-ogress. I believe firmly that if this were gener- 
ally recognized, we would see the average jxerson accomjdishing to a 
far greater degree that which now seems jxossihle only for the excep- 
tional individual. We as jdiysicians can do much to jn-omote this idea. 

If the law of ratio of adolescence and duration of life holds true. 


and if the elephant who matures at forty lives to the age of two 
hundred, and the dog maturing in two years lives to the ago of ten, 
then man who matures at the age of twenty should live to the age of 
one hundred. Wo have not, however, achieved this biologic standard; 
])erhaps we have in some way degenerated physically, although this 
is not sujiported by statistics. About the year 3000 the ex])eetancy of 
life was between twenty-five and thirty years; at the end of tin? last 
cmitury it was from forty-two to forty-four years, and now statistics 
show it to he fifty-seven years. Xow as lielween a possible one hun- 
dred and the actual fifty-seven, let us take as a working scheme the 
Irlihlical three score and ten. If instead of believing that we cease to 
])rogress at forty, we realize that after this age we may have the opti- 
mum period for mental gronMh and achievement, is it not reasojiahle 
to su]»pose that many of the. unfulfilled flreams and ])os.sihiliti(‘s of 
the average imlividual can and will he developed? 

This outlook is of special importanec to women, and so mav he 
considered a matter of interest to ns as gv-jieeologists. Tp to recent 
times woman was concerned entirely with domestic and social duties. 


(bn- motlxTs and grandmothers married young, kept hous<‘. and 
brought np their children: at forty their work was finished; they sat 
down by the tir.'side and were. old. Within the last feve deeades great 
changes have taken place: v.-jth the political, economic, and eduea- 
ti.ma! freedom of wojnen. the world is open to tljem. Tlie family is 
no Imiger the only and alxorhing intere.^t in their lives; it. has hecojiie 
lashnmabb- to have ;i career. Tin* diniculties cncomiterefl an* many, 
•j'he care of a family take, r.iuvh time and attention, .so does tlie pro- 
fession or business. Tlms-^ who try to df* hotli snogcr or later fusur.llv 
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sooner) fall by the Y^ayside and form the gross of the busy practi- 
tioner’s clientele. It is apparent that one or the other must be neg- 
lected. 

How can Avomen combine the care of home and children Avith an 
acth^e life outside the home and do justice to both? In aucav of the 
possibilities of mental deA'elopment later in life, the solution becomes 
less difficult. A Avoman aa'Iio marries young may look foi’Avard after 
lier family is established to a period of tAventy or thirty years aa^acu 
she AAdll haAm considerable leisure, AA'hen her mind and capacity aauII 
be at their best, and AAdien she can become exijert along AAdiatever line 
her natural bent may lead her. Looking forAAmrd to this period in 
her life, she can try to discoAmr as eaidy as possible, even Avhile con- 
scientiousty deAmting herself to her family, in Avhich direction this 
bent lies, and by any available means carry the thread of her inter- 
est through the decades of her domestic life so that she Avill be pre- 
pared for the time Avhen she Avill have leisure to intensity her Avork. 

We have all observed the fate of the Avoman Avhosc children are 
groAvn up and no longer need her, and aa'Iio has no other training than 
her domestic one. Her job is gone, leaving her full of Aindirected en- 
ergy, her nervous equilibrium in need of support and the remainder 
of her life empty. So often Ave find at the bottom of the trouble mal- 
adjustment in her scheme of life and an unsatisfactory use of her 
energies. 

I believe that by fostering the idea that life after forty is the ideal 
lime for full deA'elopment of the indtyidual, that many of these capa- 
ble Avomen Avill be benefited and that some of our problems Avill be 
solved. We gynecologists, Avith the authority of our profession, can 
do as much if not more than the educators to advance this point of 
vicAv. 



ENDOMETRIOSIS FOLLOWING SALPINGECTOMY 

Br John A. Sajnipsox, ]\I.D., Albany, N. Y. 

(From the Gynecologic and Faihologic Departments of the Albany Hospital and 

the Albany Medical College) 

T he name, endometriosis, was used by me^ to indicate conditions 
arising from both misplaced uterine and tubal mucosa, cA'^en though 
I realized that it was not strictly correct in the latter. At the time it 
was stated that iniillerianosis Avould be an inclusive and a correct 
term. Unfortunately, it suggests aii embryonic origin, does not spec- 
ify its deriAmtion from mucosa aud is not as descidptive as endometrio- 
sis. Objections AA’^ere made to the names, endometrioma and miilleria- 
noma, given by Blair BelP and Bailey^ respectively, because it did not 
seem to me that these lesions could be classified as true neoplasms. The 
invasion of the uterine Avail by its mucosa is an excellent example of 
an endometriosis, but this name could not correctly be applied to the 
conditions resulting from the invasion of the tubal Avail by its mu- 
cosa. Endosalpiugiosis Avould be correct in the latter. The same con- 
fusion arises in the nomenclature of the implantation-like lesions of 
miillerian mucosa involving the peritoneum, because there is strong 
circumstantial evidence indicating their origin from both uterine and 
tubal mucosa. In my earlier studies of peritoneal endometriosis, I 
thought that one could often determine Avhether given misplaced 
endometrium-like tissue Avas of uterine or tubal origin. If it had the 
histologic structure of the glandular elements of a direct endometrio- 
sis, it Avas of uterine origin ; if that of a direct endosalpiugiosis, it Avas 
of tubal origin. Later studies convinced me that misplaced endome- 
trial tissue, at times, may simulate tubal mucosa and misplaced endo- 
salpingeal tissue may simulate uterine mucosa, so that the source of 
the glandular elements in these lesions cannot Avith cei'tainty be de- 
termined by their histologic structure. 

The incidence of endometrium-like tissue in the abdominal sear 
after cesarean section Avas utilized by me^ to support the theory that 
peritoneal endometi’iosis, at times, might arise from the implantation 
of bits of uterine mucosa escaping into the peritoneal cavity. In the 
discussion of this paper, Culleir’ rej)orted three cases of i)OStoperatWe 
endometriosis of the abdominal scar and he expressed his belief that 
they arose from endometrial tissue transplanted by the surgeon. 

In more recent years several cases of endometriiun-like tissue in 
abdominal sears have been reported and many of these folloAved opera- 
tions Avhere the uterine cavity had not been incised. These cases have 
influenced the supporters of the serosal theory of the origin of perito- 

401 
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neal eiidometiTosis to claim that the endometrium-like tissue of lapa- 
rotomy sears arises from the inclusion of bits of the peritoneal serosa 
in the wound and its subsequent transformation into mullerian mu- 
cosa rather than from the groivtli of bits of mtillerian mucosa trans- 
planted by the surgeon. 

Nicliolson® has recently Avritten an excellent paper, Endometrial 
Tumors of Laparotomy Scars, supporting this theory. He has carefully 
studied the principal eases which he found in the literature and has 
given abstracts of these. They include those reported by Meyer, 
Klages, von Franque, Fraas, Cullen, Mahle and McCarty, Lauche, 
Tobler, Lochrane, Lemon and Mahle, Rosenstein and one of his own. 

He groups these cases according to the nature and purpose of the 
original operation, as follows: 

1. Veutvofixation of the uterus, liftecii ense.s. 

2. Operations for perforation or rupture of the pregnant uterus, two eases. 

.3. llystercctoray, one case. 

t. Operations on the fallopian tuLes or ovaries Avithout hysterectomy, six cases. 

i5. Operations on the uterine ligaments, one case. 

(). Appendicectoniy, trvo cases. 

7. Abdominal incision and drainage of suppuration in the pelvis, one ease. 

The anatomic continuity between the epithelium of the uterine mu- 
cosa and that of the tumor of the abdominal wall was not established 
in a single instance in the cases collected by Nicholson. He states 
that those tumors may be explained with the help of one of three tlieo- 
rics. “It is assumed that the tumor arises either in a cell rest which 
was displaced in development or in a fragment of endometrium dis- 
idaecd in adult life or b.v prolifera1io)i and changes of type of epi- 
thelial cells of the iieritoneum. “ 

He concludes that 

“1. Endometrial tumors are ac(iuired accessory uteri. 

“2. Of the theories which attmnpt to exjdain them the ‘peritoneal’ 
is the most generally a])plicable and its acce])tance offers the fewest 
ditliculties. It alone agrees with biological facts.” 

Novak" questions the origin of the endometrial tissue in abdominal 
scars by trans])lantation. He mentions a cas(“ reported by Pankow 
where such a condition developed in tlie ahrlominal sear of a woman 
at the age of thirty, following the removal of the appendix when she 
was a ehild. He reports a case of his (twn containing tyjncal endomc' 
frium following the removal of one tube anti ovary. He does not he- 
lievo that there is sufTicienf evidence for assuming that these cicatri.v 
endonudriomas are due to the actual lransp!anlati(tn of end<tnictrial 
tissue, espeeially in cases where the uterus is not entered at ojjeration. 
f){! the other hand, lie states that this possibility cannot be denierl, 
H'‘ believe- that the arguinejifs which he has set forth in Ins jjaper 
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speak for the possibility of the origin of such growths from the coelom- 
derived peritoneum, as vdth similar grovdhs elsewhere in the perito- 
neum. 

I have been interested in endometriosis of laparotomy sears for sev- 
eral years, but had not had an opportunity to study a case of my oum 
imtil September, 1926, udien I encountered one follovdng ventrofixa- 
tion of the uterus after cutting and ligating both tubes. 

If tubal sterilizatio]! or salpingectomy is ever in any Muay responsi- 
ble for tlie presence of miillerian mucosa in the abdominal sear, we 
■would expect frequently to find endometriosis of the tubal stump and 
also of adjacent or adherent structures follovdng operations in which 
the tubes have been removed or cut and the uterus retained. If it is 
true that the miillerian mucosa in abdominal’ scars, following salpin- 



Fig. 1. — Treatment of the tubal stump after salpingectomy (x 2/3.) Some operators 
excise a part of tlie interstitial portion of the tube and bury the stump in the uterine 
cornu. Others i-emove tlie tube distal to the uterus and ligate the stump without at- 
tempting to bury it. On severing the tube its walls retract, thus exposing- the trau- 
matized mucosa. Bits of the latter may be transplanted, during the various proceed- 
ures incident to salpingectomy, in the immediate and also in more remote operative 
fields. The results of the cultivation of tubal mucosa in women, which has been 
initiated by salpingectomy, may be determined by the histologic study of tubal stumps 
removed at a subsequent operation. 


gectomy, arise.s from a transformation or differentiation of bits of the 
peritoneal serosa included in the abdominal tvound, as claimed by the 
supporters of the serosal theory for peritoneal endometriosis, the en- 
dometriosis of the tubal stump and neighboring pelvic structures 
should have a similar origin. If it can be shown that the endometrio- 
sis in the latter structures, at times, arises from tubal and uterine 
mucosa by direct extension and transplantation, a similar origin, at 
times, might account for the mullerian mucosa in laparotomy scars 
following salpingectomy. 
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Since Seiitember, 1926, ayc Lave been studying tlie results of sal- 
pingectomy and tubal sterilization. Salpingectoiu}^ was done oh many 
uteri after their removal. In some the tubal stumi) was buried in tlie 
uterine cornu and in others it was ligated (Fig. 1). In burying the 
tubal stump care was taken, in some instances, to avoid piercing it 
with the needle carrying the suture, and in others it was purposely 
transfixed to determine the result of drawing the bungling doubled 
catgut suture through the traumatized tube. On severing the tube its 
muscular walls retract, the mucosa is exposed (Fig. 2) and bits of the 
latter aiiparently may be unintentionally transferred bj’- the surgeon 
to various parts of the field of opei*ation. This chance is increased if 
the tube is clamped or ligated near its cut end. The transfixing of 
the tubal stump by a ligature appai-ently is an efficient way to dis- 



I'lf,'. — laiotoinicroKraph (.x 10) of a lonBitu'Ilna) socUon of tlic .stump of .a sovereil 
tiiiji*. it.s walls liave retracted and its imico.sa i.s cxpo.sed like tlie crayon of a .sliarp- 
• ned pr-ncil. The tubal rnuco.sa may bo further traumatized by clampinfr or litratlnk 
the .stump. In the hoalinpr of such a stump the traumatizocl and expo.sed mucosa 
often Krow out as .sprout.s which mav invade anv orftan or structure adhonail to the 
■stumii. 


.SC rn in ate bits of tlie tubal mucosa. This experimenlai material wa.s 
hardened in formalin and examined histologically in order to ascer- 
tain the immediate results of operative trauma on the tube and tin* 
po.ssibb* finding of bits of tubal mucosa in the operative wound. The 
latter were found in 16 out of '12 tubal stumjis studied in this manner 
(Fig. :>). 

I have often observed blood e.scnping from the abdominal ostia of 
tubes v.'ben the abdominal o])eralion has been jireeeded by a ejirettage 
<»f the uterus. Itit.s of the nterijie mueo.sa liave been found in the 
lutneji of tube.': removed in lin-.se operations. After cutting aero.ss the 
uterine etui of tlo* tube. Idood, at times, may be forced from the cav- 
ity of the curetted uterus throu'j’h the lumen of the cut tube as from 



SAMPSON: ENDOMETRIOSIS FOLLOWING SALPINGECTOMY 


465 


the nozzle of a rubber syringe (Fig. 4). In one instance a bit of tis- 
sue was seen to “pop” out of the lumen of the tube. This was picked 
up on the point of a knife, hardened and sectioned and proved to be 
a bit of uterine mucosa. Jlelted gelatine containing barium sulphate 
was injected through the cervix into the cavities of uteri removed by 
operation before experimentally removing the tube. It was found 
that this injection mass often escaped from the severed uterine end 
of the tube, just as blood escapes through the severed tube when the 
abdominal operation has been preceded by a curettage. Uteri removed 
by operation were curetted and the cavity filled with water, cervix 
clamped and then salpingectomy done. Observations at operation and 
by experiment demonstrate that in salpingectomy the tube is trauma- 
tized and, at times, bits of the tubal and uterine mucosa are trans- 
ferred bj’’ the surgeon to various parts of the field of operation, such 



Fig-. 3. — Two plioton7icrographs (x 60) showing ‘'tubal epithelium” transplantetl in 
tile uterine cornu during salpingectomy and the burial of the stump. The immediate 
results of salpingectomy -were studied by performing that operation on uteri -u’-liich 
had been removed. Fragments of tubal mucosa were found in 16 of 42 specimens, 
so studied. If tubal epithelium thus transplanted should live, we would expect to 
find seedlings in and about the tubal stumps removed at the second operation. These 
seedlings were found. 


as the tubal stump, the uterine cornu, the pelvic structures about it 
and even the abdominal wound. In performing the “toilet” of the 
peritoneum and in the closure of the abdominal incision after salpin- 
gectomy, the surgeon may unknowingly cover the transplanted bits of 
tubal mucosa, as carefully as in the expeidmental work of Jacobson® 
and others in their successful autotransplantation of rniillerian mucosa 
in lower animals. What are the results of these unintentional experi- 
ments in the cultivation of miillerian mucosa in women? A knowledge 
of the nature of the -original operation and the histologic study of the 
tubal stumps and the surrounding structures obtained at. the second 
operation enable us to determine these results. 
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Tlie method of studying these eases was as follows; 

1. If hysterectomy was indicated at the second operation, great care was 
exercised to remove any tissue adherent to the uterine cornu or tubal stump to- 
gether with the uterus. If hysterectomy was not indicated, the same care was 
employed in excising the uterine cornu containing the tubal stump. 

2. The uterus or specimen to be studied was liardened in formalin. If the 
.specimen promised to be of imusual interest, sketches were - made of it before 
cutting the blocks for histologic study. 

3. The blocks were embedded in celloidin and the permanent sections were 
stained in hematoxylin and eosin. 

4. The entire course of the lumen of the tube in the stump was followed and 
its relation to any misplaced miillerian mucosa was determined. By carefully 
watching the surface of the block, as the sections are cut, one could usually see 



the tube, follow its course, detect n>i endometriosis, if present, and deteriniiio its 
rel.'ition to tlie imK'o.--!v of the tube. Tlie effect was that of watching a slowly 
moving motion pictuie. Tlie fir.st eomplete section was- .stained, floated on a 
.slide and exnmiiKul with a liaud lens or under tlie low power of the microscope. 
If ■ • unintetc-t ing, ” imtre sections were cut until the surface of the block indicated 
a change, (Jthcr sections were then stained ami examined. If any rjuestion arose 
a- to tlie exact relation between the mi.splaced miillerian nnieosa and tliat of the 
tubal stump, complete .scsial s«'cti<in.s were saved and staincil until thi.“ jciitit was 
determined. In rdl c;i'e> the entire IdocI; or the jiorfion of it .showing ectopie 
f.'.hnericu muco a wa- etit and all s..ciitin.. were saved until the sjreciinen had been 
s'r, die!. In jolditiou, se,tion“ taken at intervalM which .showed the important 
L titurf-'- of the .sjc. ':ini‘ ri were mounted, juinibered according to their '-erjuence cad 
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kept. Tins feature of the work was entrusted to Miss Isabel Peck, who is well 
trained in laboratory technic and in the histologic diagnosis of niiillerian tissue. 
Without her interest and cooperation this study would not have been accomplished. 


THE KESULTS or THE CULTIVATION OF MULLERIAN ISIUCOSA IN WOIMEN AS 
SHOWN BY THE HISTOLOGIC STUDY OF TUBAL STUMPS FOLLOWING 
SALPINGECTOMi: AND TUBAL STERILIZATION 

We have already shown the inunediate results of salpingectomj^ and 
tubal sterilization. On severing the tube its walls retract and its mu- 
cosa iirotriides. The tubal mucosa may also be traumatized by clamp- 
ing, ligating the tube and tran.sfixing it by a ligature. Bits of tubal 
mucosa, at times, are transplanted in and about the tubal stump and 
even in more remote portions of the field of operation. The study of 





Pig:. 5. — Photomicrograph (x 25) of a portion of the uterine cornu, containing a 
tubal stump, tube and ovary removed nineteen years before the last operation. A 
wedge-shaped piece of the uterine cornu was described as having been removed with the 
tube at the first operation. The tube is shown in cross-section (very close to the 
end of the stump) with an endometriosis lateral to it. It was definitely determined 
that this misplaced “endometrial” tissue did not arise from the tubal mucosa by 
direct extension or sprouts. Circumstantial evidence indicates that it is a sebdling, 
possible from bits of tubal mucosa transplanted at the first opei'ation. 


tubal stumps and adjacent or adherent structures, removed at a sub- 
sequent operation, should show the results of the unintentional culti- 
vation of tubal mucosa initiated at the first operation. 

Since September, 1926, we have been collecting and studying tubal 
stumps. A few were obtained from specimens removed prior to that 
date. Two were from autop.sies (courtesy of Dr. V. C. Jacobson) and 
the remaining were removed since September, 1926. Tubal stumps, 
often with structures adherent to them, were obtained from 36 patients. 
As bilateral salpingectomy or tubal sterilization had been done in 15 
of these patients, 51 tubal stumps were available for histologic study. 
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An attempt was made to ascertain tlie occasion of the original opera- 
tion, but in man3^ instances this was only partial^ successful. In the 
majority of the cases one tube and ovaiy or both tubes and one ovary 
were reported to have been removed for salpiiigitis or its results. In 
6 eases a ventrofixation of the uterus preceded bj^ tubal sterilization 
had been done. In 2 of these one tube and ovaiy had been removed. 
In 2 other patients an “ovarian C3’^st“ had been removed. In 3 pa- 
tients the first operation had apparentty been for an endometrial hema- 
toma of the ovaiy and its associated peritoneal endometriosis, though 
not so recognized b3'’ the operatoi-. There was 0UI3’' 1 instance of tubal 
pregnane}^ in the series of original operations. The majority of the 



Fit:. G. — I'liotonilcro-mpli (x !<») of a loiitiUiKiinal .soction, in :i porpondlcuiar jilari'’. 
of till; liirlii uli-i ino cornu, tube .md ovary removed eleven ye.'ir.s before for a flbroniM 
of tbe ovary. Tubal sterilization was <lono on tlie opposite .side and tiie utcruH fl.vcd 
to tlie a!)donilnal wall. Tiie tube w.a.s severed cIo.“e to tin- uteru.s and Its .stump 
l)Urlod. Tlie coiir.se of tlie Inter.stitial portion of tlie tube I.s well .shown and Its liinien 
'va.s fcdlowed (in other .sections) to the end of the Htunip where .sprout.s (-ip) of tlm 
tubal nuicosa have invaded the ti.s.iaie.s about the stump. .V .soedlinc: (Sfl) Is pre.seiit 
nnslal to the sprouts. It i.s of the .same hi.stoloKic structure as the latter, but was 
shown not to he contlnuou.s with them. Circumstantial evidence indicates that it 
miahl iiave mown from tubal l•plthellum transrilanled at the Ilrst operation. 


.eeemul (ijicntt inii.s wci'f undfrt;ilu*ii for the rclid ol pain caii.srd i).' 
“adhi-.sinns.’* In 5 of llicso cndrunotriosis apjiarontit' was tln^ prin- 
cipal cunsc of the adhc.sions and di.s(toniforl, in 3 of wliicli a peritoneal 
ondoiiiet riosis was jivohabl^' jtiament at tlu^ fir.st tiperalion. hour pa- 
lient's W(‘re {i]if'ral''<| tijinn lor ntiM-im* leionit'oniata. •» tor tubal preg- 
nancy, 3 for nneonl roliable uterine bieedintr and 1 for caiUMU- of the 
uterine (OTvi.x. 
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An endometriosis Avas found in or about the tubal stumps in 30 of 
the 36 patients. As bilateral salpingectomy or tubal sterilization had • 
been done in 15 instances, 51 stumps Avere studied. Endometriosis 
Avas found in 42 of these. Wliere 2 stumps Avere obtained from one 
patient, if endometrio.sis AAms found in one, it aalos also present in the 
other and furthermore there aa^s a great similarity in the type of 
lesion in both stumps. The endometriosis usually resulted from 
sprouts groAA-ing out from the mucosa of the tubal stump (Pigs. 6, 7, 
8, and 9) but occasionally arose as seedlings springing up in situa- 
tions AAdiere AAm knoAA^ that bits of tubal mucosa might haA’e been trans- 
planted at the first operation. The eAudence that many of these seed- 



Fig. 7. — Photomicrograph (x 10) of a longitudinal section, in a horizontal plane, 
of the left uterine cornu, the seat of a previous sterilization (same case as the pre- 
ceding). The interstitial portion of the tube is well shown with sprouts (sp) of the 
tubal mucosa in the uterine wall about the end of the stump and distal to these is a 
seedling (sd) with the same histologic structure as the sprouts but not continuous with 
the latter. If tubal epithelium transplanted a few millimeters from the end of the 
stump grows, it might grow if transplanted at a greater distance, and it also might 
grow if transplanted during other operations than salpingectomy and by other means 
than operations. 


lings arose from this source Avas most convincing to me, but at best 
this evidence is only circumstantial. Positive proof of sucli an origin 
cannot be furnished. It may be claimed that the seedlings Avere pres- 
ent at the first operation or came from a differentiation of peritoneal 
mesothelium included in the operative Avound or Avere originally 
sprouts, portions of AA'hich became “pinched off” by the reaction of 
the surrounding tissue. On the other hand, the evidence that the 
sprouts arose from pre-existing tubal mucosa and not from peritoneal 
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mesotlielium 'ivas positive. The histologic structure of the seedlings 
and the sprouts was the same. 

Seedlings Avithout anj’- eAudenee of sprouts Avere found in specimens 
from onlj^ three patients. Both seedlings and sprouts Avere found in 
specimens from fom- patients. I believe that this number should be much 
greater, as it is often A'eiy difficult and CA’^en impossible to exclude the 
presence of seedlings in specimens Avitli an extensive endometriosis. 



PiiT. 8. — Photomicrograph (x 10) of a cro.«s-scction of a tubal .stump at Its <ll.stal 
oncl. Tlic traumatized muco.sa has become activated and has partially filled the lumen 
of the tube and a.s .sprouts has invaded the tissues of the uterine cornu in wliich the 
slump had been buried at the first operation a year before. Tlie distal extensions of 
the sprouts are shown in tlic ne.xt Illustration. ' 



I'i'x. 0. — Thr> '• fx 10) from a rf il'S of (.ross-i'oi-tloriH rhowlru; 

!l.' •h-t-U 4 xt* n-ion of tli<j I U'ioiiii triA.-is- orlulfiatlm,' from thf> tr.atimftt!z<‘d fiibrtl rnu- 
.‘f I'U:. *■. It IviH 4 xt- alm-v-t to t'le jj‘4rilf4n4-al .‘•iirfrit o of the tit» ririo eormi. 
Hi'?''! tsji- :t;y <4 Ilf tiihril typo and ri i .-mbb'i »n;u>y of fh'- l4_“|otir. in p' rltori'-nl 'o- 
''.'4ri;'-tr4' '!<j j.o-.-ii.iif •toid.'int.'itlon 4-;r>pin. 
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Sprouts Avitliout demonstrable seedlings were present in and about 
the tubal stumps obtained from 23 i-jatients. 

Many interesting questions arise. Win’' does endometriosis not oc- 
cur in all cases? Will it develop in Avomen operated upon after the 
menopause? Will it occur if all OA’arian tissue is remoA’ed at the first 
operation? Why is it insignificant in some and' extensive in others? 

In all cases the first operation AA’as done before the menopause. In 
only tAA'o of the patients had both ovaries been removed. In the tubal 
.stumps (four in number) from those tA\’o cases, no cA’idence of endo- 
metriosis AA’as found. Endometriosis deA'eloped both in the patients 
operated upon for salpingitis and for tubal sterilization and apparently 
to the same degree. The condition present at the first operation ap- 
parently did not determine Avhether or not an endometriosis arose or its 
extent. The method of salpingectomy also seemed to have no influence 



Fig. 10. — Three photomicrographs (x 10) from a series of cross-sections of a tubal 
stump which had been buried in the uterine cornu. Tlie distal end of the stump ap- 
pears in the third photomicrograph. Here histologically typical uterine mucosa, ap- 
parently arising fi'om the traumatized and activated mucosa of the stump, has grown 
back, as a polyp, into the dilated lumen of tlie interstitial portion of the tube (see first 
two photomicrographs). This mucosa has invaded the uterine cornu beyond the 
stump. For a further extension of this invasion, see the next illustration. The 
dilated gland (sd) probably is a seedling. At a previous operation, two years be- 
fore, the uterus was curetted, the pelvic floor repaired, both tubes and one ovary re- 
moved for salpingitis, and the uterus fixed to the abdominal wall. On severing the 
uterine end of the tubes, blood escaped from the uterine cavity through the lumen 
of the tubal stumps. Did the endometrial tissue in the distal end of the stump arise 
from the transplantation of a bit of uterine mucosa at the former operation or from 
a differentiation of the traumatized tubal mucosa? Fi-om a study of this and other 
specimens, I believe the latter. 


upou the incidcuee or the extent of the endometriosis. It occurred both 
in patients in Avhoin the tube liad been removed and tlie stump ligated 
distal to the uterus and also in those in Avhom the tubal stump Avas 
buried in the uterine cornu. 

When both tubes had been removed or incised and one or both 
ovaries retained, there AA’-as a great similarity in the endometriosis of 
both tubal stumps. This suggests that the tubal mucosa and its in- 
herent ability to become invasive are usually the same in both tubes 
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of tlie same person, though often diffexhng among individuals. This 
manifestation of a diiference may not he peculiar to the individual, 
but may be due to other factor-s, possibly to the j^hase of the menstrual 
cycle in Mhich the operation occurred. 

In some instances the endometriosis Yvas of tubal and in others of 
uterine type. The differentiation of tubal into uterine mucosa was 
one of the most interesting features of these lesions (Figs. 10, 11, 12, 
13, and 14). We were unable to ascertain the factors which influ- 
enced its development. It followed salpingectomy for salpingitis and 
also for noninfected tubes. It occurred after tubal sterilization as 
well as salpingectomy and also in eases in which the tube had been 
removed distal to the uterus and its stump ligated as well as in sal- 
pingectomy with burial of the tubal .stump in the uterine cornu. The 
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^ longitudinal section, in a perpendicular 
plane, of a tubal stump ligated distal to the uterine cornu in a right salpingo-oopho- 
1 ectomy four years before. It would seem that the tube had been ligated at x. The 
interstitial portion of the tube is well shown. An endometriosis 
of the tubal stump is present back of and also distal to the apparent site of ligation 
*^ave been initiated by the trauma of the ligature, or tubal endometriosis 
might have been present at the time of the first operation. Clamping the tubal stump 
at the first operation also might have contributed to the endometriosus of this section 
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stump of the opposite side (tube removed at previous operation) in 
each case. In both situations the histologic structures of the two 
lesions were similar. 

Trauma, other than operative, maj' he a factor in the etiology of 
tubal endometriosis as indicated by an endometriosis of the tubal 
stump found in a patient with spontaneous amputation of the right 
tube and ovary. 

ENDOIMETRIOSIS OF THE OVARY FOLLOWING SALPINGECTOMY 

111 1926 DougaP described a ease of endometriosis of the ovaiy after 
removal of both tubes and the opposite ovary for gonorrheal salpingo- 



Fig:. 11. — Anterior view (x 2/3) of tlie uterus, both tubal stumps, and tlie left 
ovary. Case 1. The riglit tubal stump, ligated distal to the uterus, is adlierent to the 
indurated mesosalpinx and broad lig.amcnt (Fig. 1.1). Tlie left tubal stump is ad- 
herent to tlie mesial surface of the ovary. Tlie latter contains an endometrial cyst 
or hematoma. See Figs. Ki and 17. 


oophoritis eleven and a half years before. A typical adenomyonia ivas 
present in both uterine cornua and the ovary was adherent to the 
posterior .surface of llie uterus near the left cornu. He offered three 
possible explanations for tlie origin of the endometrial tissue in the 
ovary after the removal of both fallopian tubes : 




Fig. 15. — Photomicrograph (x 10) of a longitudinal section of the right tubal 
stump of Fig. 14. The stump apparently had been ligated distal to the uterine cornu 
at X. The lumen of the tube was traced (in other sections) almost to the end of the 
stump, where it is partially restored by the repair following the trauma of the liga- 
ture. An endometriosis "End” evidently arising from the traumatized tubal mucosa 
back of the ligature, has invaded not only the end of the stump but also the tissues 
of the mesosalpinx and broad ligament beneath it. The endometriosis of the struc- 
tures beneath the stump and directly continuous with that of the latter has become 
activated to form typical uterine' mucosa wdthout any evidence of a reaction to men- 
struation. Endometriosis, such as this, might invade anv organ or structure adherent 
to the stump. 


adherent ovarian cyst would appear to indicate that the extension 
had been by infiltration from the mucosa of the uterine cavity to the 
ovary. 

I have encountered 4 cases of endometriosis of the ovary in patients 
who had had a previous salpingectomy. 
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Case 1. — Endometriosis of tlie loft ovary and of botli tubal stumps after left 
salpingectomy and riglit salpingo-odpliorcctomy. Patient, aged tliirty-four, had 
one child, aged thirteen and a miscarriage two years later. Tlic appendix was 
removed in the year 1909 and in 1919 both tubes, the light ovary and part of the 
left ovary were removed for bilateral .salpingitis. The uterus was su.spciided. The 
tubes were described as being closed at the last operation and no evidence of 
ovarian hematomas or endometrial tissue in the pelvis was observed. 

The present complaint was severe menstrual jiain and also pain independent 
of menstruation. Pelvic examination showed the uterus to be in normal position, 
its movements restricted and a nodular induration in the culdesac. A preoperative 
diagnosis of endometriosis was made. The third oiieration at the Albany Hospital, 
May 2, 1927, showed the uterus to be in normal position. The stump of the right 
tube was fused with the indurated tissues of the broad ligament beneath it. 
The stump of the left tube was adherent to the mesial surface of the ovary. A 
slight amount of endometriosis was present in the iiosterior culdesac. The uterus 
with the irortion of tlie broad ligament adlioront to the riglit tubal stump was 



Fig. 16. — Photomicrograph (x 25) of a portion of a cross-section of the left tubal 
.stump (Fig. 14). The lumen of the distal end of tlie stump is shown. The mucosa 
lias become activated partially filling the lumen of the tube and also invading the 
wall of the stump, thus forming an endometriosis in this situation. For a further 
extension of this endometriosis, see the next illustration. 

carefullj' removed, together with the left ovary (Pig. 14). In freeing the latter 
the walls of an ovarian hematoma were torn, as usually occurs in removing 
adherent endometrial licmatoinas of tlie ovary. 

An endometriosis was present in the right tubal stump evidently arising from 
the growth of tubal mucosa injured by ligating the stump (Pig. 15). This had 
extended through the wall of the stump and had invaded the underlying tissues 
of the broad ligament. A similar sprouting of the mucosa of the left tubal stump 
was found (Pig. 1(5) which had invaded the structures adherent to it, including 
the left ovaiy. It was also demonstrated that the mullerian mucosa, lining the 
portion of the hematoma of the left ovary adherent to tlie tubal stump, was directly 
continuous witli the mucosa of the tube tlirougli tlie invasion just described (Pig- 
17). 

It is impossible to state wlicther the endometrio.sis in the culdesac arose from 
tlie previous operation or was present at that time. It may be claimed that 
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Gudometrial tissue was iireseiit in the ovaries at the first operation and endo- 
metriosis of the tubal stumps arose from this. However, the indications that 
tho niiillcrian mucosa in the lei't ovary aroso from the direct extension of the 
traumatized mucosa of tho tubal stump arc as follows; 

1. It was shown to be continuous with it (Pig. 17). 

2. The miillerian mucosa in tho ovary had invaded that organ from its mesial 
surface, the surface adherent to the tubal stump. Endometrial tissue in the 
ovaries of patients who have not had a previous operation nearly always occurs 
on the lateral and under surfaces of that organ. 

3. A similar endometriosis was present in tho opposite tubal stump (ovary 
lemoved) with invasion of the adherent structures (Pig. 15). 



Figr. 17 . — Two photomicrojrraplis (x 1.0) of cross-sections of the left tubal stump 
and portions of the ovary adherent to it. The lower photomicrograph shows a con- 
tmuation of the endometriosis (Ext. t. muc.) which arose from the direct invasion 
of the stump by its mucosa. (See Fig. 16.) 

Tlie upper pliotomicro graph demonstrates a further extension of this endometriosis 
and that the latter is continuous with the endometrial lining of the portion of the 
ovarian cyst adherent to the stump. This indicates that the endometrial lining of 
the cyst might have arisen from the direct extension of the traumatized mucosa of 
the tubal stump into the adherent ovary (ovary had been resected). 
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Pig. 18. — Posterior view (x 2/.") of the uterus and idglit tubal stump and ovary, 
(Case 2). The stump of tlie riglit tube is adherent to the mesial surface of the riglit 
ovar.v. See the next illustration. 



Pig. 19. — Two photomicrographs (x 10) from ;i scric.s of sections demonstrating 
the relation of the tube to the ovary of Pig. 18. 

The upper photomicrograph, of a cro.ss-sccUon of the stumi) near its base, .shows 
.a normal appearing tube adherent to the ovary. As these sections were followed 
toward the tip of the stump, a small endometrial cyst of the ovarj' appeared lateral 
to the stump. 

The lower photomicrograph shows the origin of the endometrial lining of the cy.st 
from tubal mucosa by direct extention through the wall of the tube traumatized at 
the first operation. 
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Case 2. — ^Endometriosis of the right ovary, directly continuous with the mucosa 
of the tuhal stump, following’ right salpingectomy. Patient, aged thirty-four, 
married twice but never pregnant, complained of severe pain in the right lower 
abdomen, ilenstruation was painless. The patient had had a consei’vative opera- 
tion in 1924 for bilateral salpingitis, being very anxious to have children. The 
operative procedures at the first were as follows: appendicectomy, resection of 
half of the right ovary, right salpingectomy and removal of the distal, end of the 
left tube. At the second operation. May 12, 1927 at the Albany Hospital, the 
uterus was found to be retroflexed and adherent; the stump of the right tube was 
adherent to the mesial surface of the right ovary; the left ovary appeared normal 
and the shortened left tube was occluded, but free from adhesions. The uterus, 
right tube, and ovary were removed (Pig. IS). 

The histologic study of the right ovary with adherent tubal stump showed a 
small endometrial hematoma of the ovary, the mucosa of which was continuous with 



Fig:. 20. — Photomicrograph (x 8) of a longitudinal section of the right uterine 
cornu (Case 3), Riglit tube and ovai’j- and left tube had been removed. The speci- 
men was obtained, at autopsy, from a patient dying of diphtheria. An endometriosis 
is present, evidently arising from the direct extension of the tubal mucosa. 

the mucosa of the tubal stump by direct extension (Pig. 19). The indications that 
tlio endometrial tissue in the ovary was derived from the mucosa of tlie tube are 
as follows : 

1. It was shown to be continuous rvith it. 

2. It was present near the me.sial and not the lateral or under surface of the 
ovary as occurs in endometriosis of the ovary of nonoperativo origin. 

3. It was the only endometriosis found in the specimen. 

Case 3. Biidoinetriosis of the left ovary and both tubal stumps following left 
salpingectomy and right salpingo-obphorectomy. The patient, aged thirty-tw^, was 
admitted to the contagious department of the Albany Hospital in a dying condi- 
tion from diphtheria. She lived only a few hours. A postmortem examination 
was obtained and through the courtesy of Dr. V. C. Jacobson, I had an opportunity 
to study the pelvic organs. The right tube and ovary and the left tube had been 
lenioved. The date of the operation was not obtained. An endometriosis was 



480 THE Al^IEKICAN JOUKNAL OF OBSTETKK.'S AND GYNECOLOfiY 


present in the right uterine cornu and surrounding tissue from a direct infiltration 
Ijy the mucosa of the interstitial portion of the tube (Fig. 20). A similar condition 
was also present in the left uterine cornu. In addition the mucosa of the tubal 
stump, distal to the uterine cornu, had invaded the tissues adherent to it including 
the left ovary (Fig. 21). Three small endometrial hematomas wore present in 
the left ovaiy. The miillerian lining of these was found to be continuous with 
the “streams” of tubal mucosa arising from the mucosa of the tubal stump and 
invading the structures adherent to it (Fig. 22). The indications that the endo- 
metrial tissue in the ovary (Fig. 23) was derived from the mucosa of the tube 
arc as follows: 

1. Three small endometrial hematomas wore present in tlic ovary and all were 
shown to be continuous with tubal mucosa which had escaped from the tubal 
stump by direct extension. 

2. The hematomas were of the same size and, therefore, apparently of the 
same age. 

3. These hematomas u-ere situated near the mesial surface of the ovary. 



Fis. 21. — Two photomicrographs (x 2.5) from a .series of cro.ss-sections of tlie loft 
tubal stump and adherent tissues distal to the uterine cornu, possibly where the stump 
had been ligated. The tube apparently has been traumatized (theory) and its mucosa 
has grown out from the tube and invaded the surrounding structures. 


4. An endometriosis was also present in tlic tissues about tlie opiiosite tubal 
stump, the ovary having been removed. 

5. Endometriosis was found only about tlie tubal stiuniis, including llie adlicrcnt 
left ovary. 

Case 4. — Endometriosis of the right ovary and botli tubal stuinjis after right 
salpingectomy and left salpingo-obphorcctoniy. Patient, aged thirty-five, had one 
child, aged sixteen years and two miscarriages, the last one twelve years ago. 
Nino years ago the appendix, left tube and ovary, and the right tube liad been 
removed for bilatorial pyosalpinx. The present complaints were profuse men- 
struation, bleeding independent of menstruation, Icucorrhea, dysmenorrhea, and a 
sense of a lack of support. Pelvic examination showed a weakened pelvic floor, 
hypertrojihied cervix with eversion of tlie cervical mucosa, and the uterus in 
descensus. The second operation was at the Albany llo.spital December 3, 1027 . 
The right ovary was adherent to the tubal stumj) of that side. The portion of the 
ovary adherent to the stump was resected and removed with the entire uterus. 
(Fig. 24). The pelvic floor was repaired. An endometriosis was present in the 
left tubal stump from the direct extension or sprouting of the mucosa of the 
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cud of the stump. An ondomctriosi.'s was also present in the tissues of the mesosal- 
pinx distal to the stump and apparently arising as seedlings from transplanted 
tubal mucosa. Their continuity with the sprouts in the stump was not established 
(Fig. 25). A similar sprouting of the mucosa of the end of the right tubal 
stump Avas present. Small patches of miillcrian mucosa of a structure identical 
Avith that of the sprouts fi'om the tubal mucosa Averc present in the stump (Fig. 26), 
in the adhesions (Fig. 27), betAveen the tubal stun\p and the OA-ary, and in the 
portion of the oA-ary adherent to the stump. Hematomas were present in some 



Pig:. 22. — Photomicrograph (x 10) of a cross-section of the left tubal stump and 
acuierent structures, including the oA'ary, distal to the sections shoAA’n in the preced- 
mg illustration and therefore, distal to the site of apparent ligation of the stump 
urom the same series of sections as the preceding). The dilated lumen of the stump 
js well shoA\-n A\-ith an endometriosis in its Avails and streams of tubal mucosa invad- 
ing the surrounding structures. The preceding illustrations indicated that these 
streams of mucosa arose from the mucosa of the tubal stump. Two endometrial 
neinatomas or cysts are shOAvn in the adherent ovary. The streams of tubal mucosa, 
just described, were found to empty into these hematomas. See arrow's. 
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of these foci in the ovary. These patches of luiillcrian-like tissue, just described, 
appeared to be seedlings and rvere not continuous with the .sprouts from the 
mucosa of the stump. Tlie indications that the ‘'miillerian” mucosa in the ovary 
arose from tubal epithelium transplanted at the first oper.ation are as follows: 

1. The study of the immediate results of salpingectomy show that tubal 
epithelium, at times, is transplanted by the surgeon. 

2. The seedlings in this case were found where such ''seeds” miglit easily 
have been sown. 

3. They were present in the tubal stump itself, in the adhesions between it and 
the ovary and in the portion of the ovary adherent to the stump. 

4 . The histologic structure was identical with tliat of the sprouts arising from 
the tubal mucosa. 

5. They were not continuous with the mucosfil sprouts. 

C. They were present on the mesial surface of the ovary. 

7 . Similar seedlings were found in the tissues about the opposite tubal stump, 
on w'hich side the ovary had been removed. 



Pig'. 23. — Photomicrograph (x 25) of a portion of the endometrial lining of one 
of the hematomas shown in tlie preceding illustration. The evidenee that these ovar- 
ian hematomas arose from tubal mucosa by direct extension is as follows : The imp 
cosa of the tubal stump was shown to have extended beyond the stump, thus invad- 
ing the surrounding structures. Tliese streams of tubal mucosa could be traced to. 
i.c., emptied into the ovarian hematomas. The hematomas are nearly of the same 
size and. therefore, possibly of the same age. They are situated near tlie mesial and 
not the lateral or under surfaces of the ovary whore endometrial Iiomatomas of non- 
operative origin usually arise. A similar endometriosis of tubal origin ivas present 
about the opposite tubal stump on which side botli the tube and the ovary had been 
removed. 


ENDOINIETRIOSIS OF THE ABDOMINAL SCAR. FOELOWING SALPINGECTOMY 

AND TUBAL STERILIZATION 

Several case.s o£ endometriosis of the abdominal scar after .salpingec- 
tomy have been reported. Nicholson collected 6 from the literature 
and 15 following ventrofixation of the uterus. As many operators 
perform tubal sterilization before fixing the uterus to the abdom- 
inal wall, the lumen of the tube might have been incised in some of 
the reported cases of ventrofixation. It is pos.sible in all case.s of sal- 
pingectomy and tubal .sterilization that miillerian epithelium may be 



SAIMPSON : ENDOMPTRIOSIS POLEOAVING SALPINGECTOMY 483 

transplanted to the abdominal wound. This has been recognized by 
others who have reported cases of endometriosis of laparotomy scars. 
Nicholson states that the anatomic continuity between the epithelium 
of the uterine mucosa and that of the tumors of the abdominal wall 
was not established in a single instance in the cases collected by him. 



Pig. 24. — Fundus of the uterus and the adlierent right ovary (natural size). Tlie 
left tube and ovary and the I'iglit tube had been removed nine years before for sal- 
pingitis (Case 4). The ovary is adherent by its mesial surface to the right uterine 
cornu with the gross evidence of an endometiaosis of tlie portion of the ovary ad- 
hei’ent to the tubal stump. See also Figs. 25, 2G, and 27. 





Pig. 25. — Photomicrograph (x 10) of a longitudinal section, in a perpendicular 
plane, of the left uterine cornu including the tubal stump. The stump had apparently 
been ligated at x. The walls of the tube can easily be seen and in one place its lu- 
men. The lumen was followed (other sections) to the end of the stump where sprout- 
ing (sp) is present. Seedlings (sd) are present in the tissues distal to and adherent 
to the stump. These seedlings have the same histologic structure as the sprouts and 
are not continuous with them. The evidence indicates that these seedlings arose from 
tubal mucosa “tied off’’ or otherwise tran.splanted at the first operation. 


I have eiieoiintercd only 2 instances of endometriosis of the abdom- 
inal wall following ventrofixation with tubal sterilization (in one case 
one tube and ovary had been removed). 
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Case 5. — ^Endometriosis of botli uterine cornua and the left rectus muscle fol- 
lowing ventrofixation of the uterus. Patient, aged thirty (tliree children) had 
been operated on by me in September, 1921, for prolapse of the uterus. The 
cervix Avas amputated, the pelvic floor repaired and after severing and ligating 
both tubes, the fundus of the uterus Avas fastened, cxtraperitoneally, to the ab- 



Pig, 2G. — Photomicrograpli (x 25) of the tip of tlio riglit tubal stump. A sprout- 
ing (sp) of tile tubal mucosa is shoAvn and also .seedlings (sc!) in the Avail of the 
uterine cornu Avhich have tlie same histologic structure as tlie sprouts. 



Fig. 27. — Photomicrograpli (x 10) of the right tubal stump, adhc.sions IjetAvcen it 
and the oA-ary and a portion of the ov'ary. Seedlings Avitli the same histologic struc- 
ture as the sprouts and tiie seedlings shoAA’n in Figs. 2.5 and 2(1 are present In the 
adhesions. The lining of the ovarian hematoma has the same histologic structure as 
these. Evidence, just presented, indicate.s that the hematoma of the ovnrv is a_ seed- 
ling deriA-ed from the transplantation of tubal epithelium, but, at best, this CA'idence 
is only eircumst.antial. 


doniinal Avail, The utein.s Ava.s not ciiroltcd. TJic itatient felt Avell for a year after 
the operation, Avhen, during menstruation, she began to liaA'O pain and tcndcrno.s.s 
in the abdominal Avail to the left of the scar. This increased in sei'crity and 
duration. A nodule Avas fir.st noticed by her three years after the operation. 
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This nodule seemed larger during mensfcmation and -was very tender at that 
time. She was examined by me in September, 1926. The uterus was found to be 
fixed to the anterior abdominal wall and a definite tender nodule was felt in the 
left rectus muscle and apparently attached to tlie uterus. A preoperative diagnosis 
of endometriosis of the abdominal wall was made. The uterus and left tube and 
ovary were removed with the nodule attached to the left uterine cornu (Figs. 28 
and 36). The nodule involved the left rectus muscle and vfas fused with the left 
uterine cornu at the site of the tubal sterilization (Fig. 37). The entire specimen 
was fixed in formalin and the course of the tubal stump and possible origin of 
the ectopic • miilleiian tissue was studied by sections cut in planes parallel to the 
long axis of the uterus. An endometriosis of tire uterine cornu was found and 
also of the peritoneum, wlrich had been sutured about the fundus of the uterus 



Fig. 28. — Anterior view (x 2/3) of tire uterus, left tube and ovary with a piece 
of the left rectus muscle whicli is fused to the surface of the left uterine cornu at 
the site of a previous tubal sterilization (Case 5). See Figs. 29, 35, and 36. 

at tlic first operation. The ciidometrial elements liad invaded the rectus muscle 
causing the nodule which could be felt in the abdominal wall. By carefully fol- 
lowing the course of the tube beginning at its origin from the uterine cavity, it 
was found that an endometriosis of the uterine cornu had resulted from a direct 
extension of the traumatized tubal mucosa in the end of the severed tube (Fig. 29). 
The endometriosis of the uterine cornu was found to be continuous with that of 
the peritoneum adherent to it and also with that in the rectus muscle. It was 
iinxiossible to follow the course of .all of the endometrial elements in the specimen 
and, therefore, one cannot state that all of the endometrial tissue of the abdominal 
wall arose from a direct extension of the mucosa of the tubal stump, but some of 
them did. Grossly, an endometriosis also was present in the opposite uterine cornu, 
but microscopic sections wore not studied, as unfortunately the specimen was lost. 
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Pipr. 29. — Two photomicrographs (x 10) from a' scries of cross-sections of the left 
uterine cornu and tlie nodule which was removed with a portion of the left rectus 
muscle (Figs. 28, 3G,, and 37). 

The upper photomicrograph shows a portion of the left uterine cornu and also of 
the nodule which is fused with it at the site of the tubal sterilization. An endome- 
triosis is present whicli has invaded both the uterine cornu, the pei'itoneum fused with 
tlic latter and the left rectus muscle above the peritoneum. The interstitial porUon 
of the tube appears in cross-section. tVliat is the origin of the endometriosis? The 
tube was followed in these cros.s-scctions to the tip of tlie stump. Here, :is sliown 
in the lower photomicrograph, tubules of its mucosa (sprouts) have extended from tlie 
stump and have inv.aded tlie tissues .about it and evidently caused the endometriosis 
shown in the preceding pliotomicrograph. 
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Cask G. — Endometriosis of botli uterine cornua and of the left rectus muscle, 
follo^Ying ventrofixation of the uterus. Patient, aged forty-two (two children) had 
been operated on by me in 1923 for a weakened pelvic floor and retroverted uterus. 
The utenis was curetted, cervix amputated, pelvic floor repaired, appendix, left 
tube and ovary (cystic) removed, right tube severed at its uterine end and ligated 
and the fundus of the uterus fastened, extraperitoneally, to the anterior abdominal 
wall. Small endometrial implants were present in the culdesac. The patient felt 
well for over two years* when she began to have pains during nienstraation in 
the abdominal wall to the left of the sear. This gradually increased in severity 
and the tenderness persisted for two weeks after each menstrual flow. "When 
examined by me in hlarch, 1927, the uterus was found fixed to the abdominal wall 
and a definite tender nodule was felt in the left rectus muscle and apxiarently 
attached to the uterus. A iireoperative diagnosis of endometriosis of the abdom- 
inal wall was made. 

The uterus was renioved with the nodule attached to the left uterine cornu 
(Fig. 30). The entire specimen was hardened in formalin. Sections of the 



Fig-. 30. — Anterior view (x 2/3) of the uterus with a notlule (End.) which is fused 
to the surface of the left uterine cornu at the site of a previous salpingectomy. This 
nodule was removed from the left rectus muscle (Case G). See Figs. 32 and 33. 

right uterine cornu with the nodule attached were cut in planes at right angles to 
the long axis of the uterus. An endometriosis was present in the right uterine 
cornu. By carefully following the course of the tubal stump, it was found that 
the endometriosis did not arise from a direct extension of the mucosa of the 
tubal stump, but some of it apparently arose from the mucosa of the severed 
tube which had been buried near the tubal stump (Fig. 31). 

By carefully following the course of the left tubal stump, which had been 
buried in the uterine cornu after removing the tube, the dir-ect extension of the 
tubal mucosa from the severed end of tire tube into the tissues of the uterine cornu 
was found (Fig. 32 and 33). Endometrial tubules extended from this into the 
peritoneum which had been sutured about the fundus of the uterus and also into the 
left rectus muscle. As in the previous case, one cannot state that all of the mis- 
placed endometrial tissue .arose from the direct extension of the tubal mucosa, but 
some of it did. In these two cases the endometriosis of the abdominal wall arose 
from the pre-existing nuillerian mucosa, namely, that of the traumatized tube and 
by direct extension. 
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Case 7. — Eudometriosis of the abdominal scar following salpingectomy for tubal 
pregnancy. In October, I92G, Dr. E. MacD. Stanton of Schenectady, sent me a 
specimen of endometriosis of the abdominal scar Avhich he had removed, and 
included with it a history of the case and his operative findings. The patient 
had two previous operations, the lir.st an appcndicectomy twelve years before and 
the second an operation for tubal pregnancy five years later. A nodule appeared 
in the lower end of the abdominal scar three years after the last operation. This 
nodule became painful and swollen during menstruation and at the last two 
menstrual periods, blood was discharged from it. On examination a bleeding 
fistula with induration about it was found. At operation, by Dr. Stanton, the scar 
of the previous incision was incised above the mass and the peritoneal cavity 
opened. The uterus was not adherent to the abdominal wall, nor was there any 



Fig. 31. — Photomicrograph (x 10) from a .series of longituclinal sections, in a per- 
pendicular plane, of the right uterine cornu, the seat of a previous tubal sterilization 
(Fig. 30). The very tip of tlie proximal tubal stump is shown in cross-section with- 
out any sprouts arising from its mucosa. The stump of the distal portion of the tube 
appears in longitudinal section with evidence that some of the endometriosis in this 
photomicrograph might have arisen fr«im the direct outgrowth of its mucosa into the 
surrounding tissues. 

domon.strablo indication of peritoneal endometriosis. A typical endometriosis 
(Fig. 34 and 38) was present in the subcutaneous tissues of the laparotomy 
scar and was not connected with the peritoneal cavity. Its histologic structure 
was identical with that of the previous ones which arose from the tubal mucosa 
by direct extension. This, I believe, also arose from miillerian mucosa but b.V 
transplantation, .iust as similar lesions arise in the tissues about the tubal stump 
after salpingectomy. 

THE REACTION OF POSTSALPINGECTOMY ENDOMETRIOSIS TO JIENSTRUATION 

AND PREGNANCY 

Post.salpingc'ctomy endometriosis arises eitlier from sprouts grow- 
ing out from tlie mucosa of tlie tubal stum|) or as seedlings in 
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about tlie tubal stump or at a distance from it. These seedlings have 
the same histologic structure as the sprouts, but are not continuous 
with them and occur- in situations, Ardrerc we know tubal epithelium 
easily may have beeii transplanted at the original operation. How- 
ermr couAuncing the eAudence may be that some of these seedlings 
arise from the groAvth of transplanted tubal epithelium, this evi- 
dence, at best, is oirly cireumstairtial. 

The direct endometriosis, that arising from an outgroAvth of the 
mucosa of the tubal stump, is of tAvo types; tubal and uterine. In 
those of tubal type the mucosa retains the structure of the tube from 



Fig. 32. — Two photomicrosi-fvplis (x 25 ') from a. series of ionsitiirtinal sections, in 
a horizontal plane, of the left uterine cornu which was fusea witli tlie nodule involv- 
ing the left rectus muscle. Same case as tlie preceding. Tlic left tube and ovary 
had been I'emoved and the tubal stump buried in the uterine cornu. 

The lower photomicrograph shows the distal end of the tubal stump witli its lumen 
filled with hyperplastic (activated) tubal mucosa. 

The upper photograph shows the mucosal sprouts which have grown out from the 
activated mucosa of the tubal stump and have invaded the tissues of the uterine cornu. 

Avbicli it came. In those of uterine type the misplaced tubal mucosa 
is actiA^ated to simulate the structure of the uterine mucosa, even 
that arising from tubal stumps ligated distal to the uterine cornu. 
In some instances this postsalpingectomy endometriosis of uterine 
type does not react to menstruation, but in others it apparently does, 
as shoAAm by evidence of hemorrhage in these misplaced uterine eavi- 
ti\s of tubal origin. In the three cases Avith typical endometrial cysts 
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or hejiiatomas i]i tlje ovai-ies arising from the direct invasion of that 
organ hy tubal mucosa growing out from the tubal stump, the cysts 
were not only lined hy endoraetrium-like tissue, but Avere also filled 
with blood. Some may claim that the blood in these OAmrian liema- 
tomas AAms not of menstrual origin. In the tAVO jiatients Avith endo- 
metrial “tumors” inAmhung the recti muscles, these tumors arose 
from the direct extension or outgroAvth of the mucosa of the tubal 
stump into the uterine coraiu and thence to the anterior abdominal 
Avail. These nodules not onlj’- contained misplaced “uterine” caAO- 
ties lined by endometrium and filled Avith blood, but Avere Amry tender 
and seemed larger during menstruation. 

Three of’ the loaticnts Avith postsalpingectomy endometriosis Avere 
operated upon for tubal pregnaiiejL The first operation in tAvo of 



Pig. 33.-— Pliotomicrograph (x 10) of tlie .section shown in the upper photomicro- 
graph of Fig. 32. A portion of the uterine cornu occupies the right half of the photo- 
micrograph and the nodule which had involved the rectus muscle occupies the left 
half. The endometriosis of the uterine cornu which aro.so from the .sprouting of the 
mucosa of the tubal stump can be followed by direct extension into the nodule fused 
with the uterine cornu. The endometriosis of the abdominal wall evidently arose from 
tubal muco.sa bj' the direct extension of sprouts from the traumatized muco.sa of the 
tubal stump. 


these cases had been a unilateral salpingo-oophorectomy for .salpin- 
gitis and in the third patient a ventrofixation of the uterus AAdtli at- 
tempted tubal sterilization. 

In the first tAvo eases an endometriosis (of tubal origin) of both 
uterine cornua probably Avas present at the fir.st operation. There 
Avas no evidence of a deeidual reaction in this misplaced tubal mucosa 
of the uterine cornua, nor Avas it present in the muco.sa of the uterine 
caA'ity in either case. 

In the tliird ])alient an cxlensiA'c endometriosis Avas present in both 
uterine cornua resulting from an outgroAvth or sprouting of the 
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mucosa of the stumps of the severed tubes. It was impossible to 
ascertain the exact situation of the ectopic pregnancy, whether it 
was primarily tubal or primarily embedded in an ectopic uterine 
cavity in the lesion of the left uterine cornu. The endometriosis of 
tubal origin in both uterine cornua showed a marked decidual reac- 
tion (Fig. 12), as did also the mucosa of the uterine cavity. Sections 
of both tubes showed no decidual reaction in their mucosa. 

We must conclude that postsalpingectomy endometriosis arising 
from the siirouting or outgrowth of the mucosa of the tubal stump, 
sometimes is activated to form liistologically typical uterine mucosa 
and that this mucosa maj’- not onlj'’ menstruate, but during preg- 



Pig. 34. — Photomicrograph (x 5) of a section of a subcutaneous enCometriosis of 
the abdominal scar following salpingectomy (Case 7). The nodule is above the fascia 
of the abdominal wall. It Is not connected with the peritoneum nor was the uterus 
adherent to the abdominal wall. It has the same histologic structure as that of the 
cases of endometriosis of the abdominal wall, just described. It was shown that the 
latter arose from tubal mucosa by direct extension. I believe that this also arose 
from tubal mucosa, but by transplantation. 

nancy it may show a decidual reaction. We would expect that endo- 
metriosis arising from the transplantation of tubal mucosa might do 
the same. 

THE CEINICAE SIGNIFICANCE OP POSTSAEPINGECTOMY ENDOMETRIOSIS 

These studies demonstrate that endometriosis frequently follows 
salpingectomy and tubal sterilization. They also show that it is usu- 
ally of slight extent and only of scientific interest. On the other 
hand, in some instances, it is so .situated and is sufficiently extensive 
as to cause .discomfort and necessitate another operation for the re- 
lief of the patient. jMaiiy patients who have had conservative sur- 
gery for the relief of salpingitis and its sequelae have discomfort 
and pain following these operations which are usually attributed to 
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postoperative adhesions. In some of these cases the adhesions are 
the result of a postsaljiiugeetomy endometriosis. 

Postsalpingectomy endometi'iosis usually arises from sprouts grow- 
ing out from the traumatized tuhal mucosa, such as the mucosa pro- 
truding from the end of the severed tube, that resulting from clamp- 
ing and ligating the tube and from transfixing the lumen of the tube 
Avith a ligature. EAudenee, of necessity only circumstantial, indi- 
cates that endometriosis also arises from uterine and tubal mucosa 
transplanted by the surgeon. 

The prophylaxis of postsalpingectomy endometriosis lies in the more 
careful selection of cases in which the uterus is retained after sal- 
pingectomy and in the more careful operative technic in the remoA'al 
of the tube. Since we liaAm appreciated the latter, it has been our 
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Fiff. 3.5.— Two photoinici-ograplis (x 130) of smears made from a small bit of wet 
g:auze hold In a clamp and introduced into the peritoneal cavity. 

The first was obtained from pauze introduced into the pelvis between the posterior 
surface of the uterus and coils of intestines. Probably all of the cells shown in this 
photomicrogrraph are inesothelial cells. The second was obtained by carefully exposing 
the fimbri.ated end of the tube and drawing the gauze across its surface. The cells 
differ from those shown in the preceding illustration and arc probably epithelial cells. 
In every abdominal operation many mesothelial cells must be transplanted in the ab- 
dominal wound. Occasionally epithelium from the fimbriated end of the tube Is trans- 
IJlanted into the abdominal w'ound by withdrawing gauze wiiich came In contact with 
the tubal fimbriae, oven in appendicectoniy. If tubal epithelium tran.splanted during 
salpingectomy grows, it might also grow wiien transplanted from the fimbriae of the 
tube. 


cibstom to sever the tube witli a cautery and to bury tlie stump in the 
uterine cornu without clamping it or piercing it with the needle carry- 
ing the suture. 

ENDOMETRIOSIS OF THE AI5DOAI1NAL SCAR. FOLLOWING OPERATIONS OTHER 

THAN SALPINGECTOJIY 

Endometriosis in this situation lias been reported following all ab- 
dominal operations on the pelvic organs. (See eases collected by 
Nicholson and others.) In some of these, neither the lumen of the 
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tube noi- the uterine cavity has been exposed, nor had the latter been 
pierced by a needle carrying a suture. Cases also have been reported 
following appendicectomy in women. 

It has been shown that Avhen an abdominal operation has been pre- 
ceded by a curettage, blood containing bits of uterine mucosa, at 
times, escapes from the uterine cavity through the lumen of the tubes, 
and that this “cellular spill” is increased by the operative manipula- 
tion of the uterus. In such operations these bits of uterine mucosa 
might be transplanted in various parts of the operative field, including 
the abdominal wall. Should the abdominal operation not be preceded 
by a curettage, the operative handling of the tubes might transfer 
epithelium from the fimbriae to otlier parts of the field of operation. 
Peritoneal endometriosis might have been present in some of these 
eases at the first operation. 

How could tubal epithelium possibly be transferred to the abdomi- 
nal Avound in appendicectomy? "We haA’^e studied this particular 
problem in the folloAving manner. In pehdc operations, in Avhich the 
appendix Avas removed, care Avas exercised not to touch its tip. After 
its removal smears Avere made by draiving the tip of the appendix 
over the surface of glass slides. Similar smears Avere made from the 
fimbriated ends of tubes. Some of these preparations Avere examined 
Avithout fixation and staining. Others Avere stained Avith methylene 
blue and others Avere fixed in Zenker’s or in Ilelly’s solutions and 
stained Avith hematoxylin and eosin. Many cells, isolated and in 
clumps, Avere found in these preparations. ObAdously smears from 
the appendix should contain mesothelial cells and those from the 
fimbriae of the tubes both mesothelial and epithelial cells, A com- 
parative study of the slides from the tAvo sources should enable one 
to distinguish the mesothelial from the epithelial cells. As a further 
control, tubes and uteri Avere carefully split open and scrapings Avere 
made Avith a sharp knife or a small piece of gauze held in a clamp 
from the surfaces of the mucosa thus exiiosed. These Avere spread on 
slides and treated as Avere the previous ones. We have been study- 
ing this problem for'OA^er a year and haA^e examined many slides from 
many patients and haA'^e not yet found a satisfactory method of al- 
Avays distinguishing these tAvo cells, e.specially AAdien they are isolated. 
Nevertheless, Ave can sometimes be sure of our findings and have 
.shoAvn that tubal epithelium may be transferred to a glass slide by 
brushing the fimbi-iae over the surface of the slide. In like manner 
tubal epithelium could be transferred by the surgeon to the abdomi- 
nal Avound or any other part of the operative field, if ,he handled the 
fimbriated end of the tube. 

The second phase of the study of the problem Avas conducted in 
the folloAving manner: At operation a small Avet piece of gauze, held 
in a clamp, Avas inserted in the pelvis betAveen the posterior surface 
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of the uterus and the coils of intestines and withdrawn. Smears on 
slides were made from these. We Avere astonished at the large num- 
ber of mesothelium cells found, thus indicating the trauma caused 
by inserting gauze into the pei’itoneal cavity, even a small piece of 
wet gauze. After carefully exposing the tubes, similar gauze bits 
were rubbed against their fimbriae and smears made from these. The 
histologic findings (Fig. 35) were identical Avith those obtained by 
brushing slides Avith the tubal fimbriae. Similar obserAmtions AA^erc 
made in appendieectomies through a McBurney incision. 

These observations showed that gauze introduced into the peri- 
toneal cavity in any form, as a tampon or bit in a sponge stick, re- 
moA'es a large amount of the mesothelium from the surface of the 
oi’gans and structures, AA'ith AAdiich it comes in contact and that in 
every operation some of this mesothelium must be transferred to the 
tissues of the abdominal AA'Ound on removing the gauze. These ob- 
sei’Amtions also shoAV that should the gauze come in contact Avith the 
fimbriae of the tube, even in appendieectomies through a McBurney 
incision, tubal epithelium aagII, at times, be transferred to the ab- 
dominal AAmund on removing the gauze. The surgeon, therefore, al- 
AA'ays transplants a large number of mesothelial cells into the tissues 
of the abdominal Avound in eA'eiy abdominal operation and some- 
times transplants tubal epithelium. We haA’-e already’’ presented evi- 
dence indicating that tubal epithelium transplanted by the surgeon 
in salpingectomy may, at times, ghm rise to endometi’iosis. Why 
should not tubal epithelium tran-splanted by gauze or any other 
operatiAm procedure from the fimbriae of the tube do the same? 

The presence of endometrial tissue in laparotomy scars Avas dis- 
cussed by Heaney^® at the 1925 meeting of the American Gynecologi- 
cal Society. lie collected 29 cases from the literature. ScA'^en of 
these fqlloAAmd operations in AAdiich the pregnant uterus had been 
opened by intent or accident. lie added 2 of his oaaui to the latter. 
Abstracts of these cases may be found in his paper. Danforth^* 
reported an additional case at the same meeting. 

If endometrial tissue in laparotomy seal’s after the incision of the 
pregnant uterus deA^elops from bits of uterine mucosa tran.splanted 


Fip. 30. — Po.stci'ior view (natural .size) of the left uterine cornu witli a piece of 
the rectu.s muscle fused with tlie latter at the .seat of tubal .sterilization (Case S). 
See Figs. 28, 29, and 37. Tlie fundu.s of the uterus was fixed extraperitoncally to the 
anterior abdominal wall. Peritoneal implants (imp.) are present beneath the tube 
and pos.sibly aro.se from tlie tubal sterilization when die tube was .severed close to the 
uterus and lt.s ends ligated. 

Fig. 37. — Cross-.section (natural size) of the uterine cornu and a portion of the 
rectus muscle wliich was fused with it (Figs. 28 and 30). An endometriosis is present 
in the uterine cornu and .also in the rectus muscle (Fig. 29). C.avities in tlie latter, 
dilated with blood, arc brown in contrast with the red muscle. 

Fig. 38. — Cross-section (natural size) of an abdominal sc.ar witii endometriosis in 
the subcutaneous fat (Case 7). Section was t,akon either just below or above the 
bleeding fistula. Kvidence of the latter can be seen in the pigmented sldn. The gross 
appearance of and the histologic structure (Fig. 34) of the endometriosis In this case 
were Identical with that of the preceding. The latter .arose from tubal mucos.a by 
direct extension. The hatter, I believe, also arose from tubal mucosa but by trans- 
plantation. 
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by tlie surgeon, we would expect often to find fi similar condition in 
tlie uterine sears and in near-by pelvic structures following these 
operations, Sehwai’z^” has recently reported an additional case of 
endometrial tissue in the abdominal scar following cesarean section. 
He states that in his study of the cesarean scar of the human uterus, 
he has found endometrial tissue along the line of incision in two in- 
stances. In his experimental study of the cesarean scar in the guinea 
pig, endometrial tissue was found in several cases along the line of 
incision as well as on the peritoneal surface of the uterus. Circum- 
stantial evidence would indicate that the miillerian mucosa found in 
laj)arotomy scars after cesarean section arose from the growth of 
uterine mucosa transplanted by the surgeon and not from tubal epi- 
thelium. We have shown that tubal mucosa injured by salpingec- 
tomy may invade the tubal stump and structures adherent to it and 
that this misplaced mfillerian mucosa may assume the structure of 
the uterine mucosa and even its function. It is possible that in some 
of the cases of endometriosis of laparotomy sears following cesarean 
• section, the miillerian mucosa in the sears was of tubal and not of 
uterine origin, as in the cases where the uterine cavity was not 
opened. 

POSTOPERATIVE VAGINAL ENDOMETRIOSIS 
Peritoneal endometriosis is found more frequently in the posterior 
euldesae than in any other situation. Based on the serosal theory 
for the origin of this condition, the peritoneum of the posterior cul- 
desac must be richer in potential miillerian mucosa than any other 
portion of the iperitoneum. If endometriosis of laparotomy scars 
arises from the diffei'entiation of peritoneum included in that scar, 
and especially the peritoneum of the abdominal wall which appar- 
ently is relatively poor in potential miillerian mucosa, we would cer- 
tainly expect frequently to find an endometriosis of the vaginal vault 
following panhysterectomy or any other operation by which bits of 
the peritoneum bf the posterior euldesae might be transplanted in 
the vaginal wound. If the endometriosis of laparotomy scars arises 
from the grondh of bits of uterine mucosa transplanted by the sui’- 
geon, we would expect frequently to find a similar condition in the 
vaginal scars after labor and after a repair of the pelvic floor which 
has been preceded by a curettage of the uterus. We have been studj"- 
ing the small cysts frequently found in vaginal scars and have en- 
countered only one with a histologic structure similar to that of 
ectopic miillerian mucosa. 

Phe rarit\ of possible postoperative endometifiosis in vaginal .scans 
fails to support either the sei'osal or the mucosal origin of endo- 
metriosis of laparotomy scars. Are vaginal tissues ill suited to the 
growth of miillerian mucosa? Endometriosis of the posterior vaginal 
l ault frequently arises from the direct extension downward of similar 
tissue in the euldesae. 
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Tubal epithelium is mucli more frequentlj^ transplanted in abdomi- 
nal than in vaginal wounds. Tubal epithelium apparently plays a 
large part in the etiology of endometriosis of abdominal scars. Could 
it be possible that tubal epithelium can be more successfully trans- 
planted than uterine? 

BEARING OF THE PRESENT STUDIES ON THE ORIGIN OF PERITONEAL 

ENDOMETRIOSIS OTHER THAN POSTOPERATIVE 
) 

The evidence indicating that peritoneal endometriosis, at times, 
arises from the imidantation of miillerian epithelium escaping through 
or from the tubes may be summarized as follows: 

1. It occurs in women and not in men. 

2. It is an acquii’ed lesion and usually (possibly always) develops 
during the menstrual life of women and most frequently in the lat- 
ter half of that life. 

3. Experiments in the autotransplantation of bits of miillerian 
mucosa in the lower animals by Jacobson and others show that it may 
be successfully transplanted to the peritoneum of these animals. 

4. The study of postoperative endometriosis in women shows (or 
at least suggests) that tubal and uterine epithelium may be success- 
fullj’’ transplanted by the surgeon. 

5. The studj'’ of endometrial tis.sue in the ovaries suggests that this 
tissue may spread to the peritoneum bj’’ the implantation of epithelium 
which escapes from the ovary both through the perforation (men- 
strual) of endometrial cysts and also the menstrual reaction of endo- 
metrial tissue on the surface of the ovary. This evidence is purely 
circumstantial, but, to me, it is most convincing. 

6. Peritoneal endometriosis often occurs without any discernible 
endometrial tissue in the ovaries, the latter, therefore, not being es- 
sential in the development of the peritoneal lesion. 

7. One of the outstanding features of patients with peritoneal endo- 
metriosis is that the tubes are usually patent. In 342 patients with 
peritoneal lesions containing endometrium-like tissue (other than post- 
operative), encountered by me in the last six years, both tubes appeared 
to be patent in 330. A unilateral hematosalpinx was present in 3 
and bilateral hematosalijinx in 4. Patent tubes apparently inci’case 
the incidence of peritoneal endometriosis and the relatively large 
number of patients with hemato.salpinx must be of some significance. 
In the cases with occlusion of both tubes, tlie peritoneal lesions might 
have been present prior to the closure of the fimbriated ends of the 
tubes. 

8. The peiltoneal lesions often occur in situations and under con- 
ditions indicating their origin from material escaping from or through 
the jiatent tubes. 
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9. The present study sIioavs that the traumatized mucosa of the 
tubal stump (after salpingectomy) ^may not only invade the stump 
but also any structure adjacent or adherent to it and ghm rise to the 
lesions of peritoneal endometriosis, ‘including typical endometrial 
cysts or hematomas of the OAmry. 

10. These same studies show that this misplaced tubal mucosa may 
assume the structure of the uterine mucosa. Therefore, many of the 
endometrium-like lesions of peritoneal endometriosis could he of tubal 
and not of uterine origin. 

11. It has been shown that bits of the uterine mucosa, set free by 
curettage, may be carried by blood escaping from the uterine cavity 
into the tubes. 

12. It has also been shown that, during menstruation, blood may 
escape from the uterine cavity into the tubes and that this blood maj" 
contain bits of the uterine mucosa. 

13. We have evidenee^^ indicating that bits of the uterine mucosa 
may escape into the venous circulation of the uterus during men- 
struation and become implanted in the venous sinuses of the uterine 
wall. 

14. Since peritoneal endometriosis develops during the menstrual 
life of Avomen and as the menstrual reaction is one Avhich often causes 
a dissemination of bits of uterine mucosa and possibly also of the 
tubal mucosa, it is natural to look upon it as an important factor in 
the dissemination of mullerian ei?ithelium into the peritoneal caAuty. 

15. Tubal epithelium might readily escape from the tubal fimbriae 
independent of menstruation. 

16. The CAudence thus far obtained shoAVs that peritoneal endo- 
metriosis might arise from the implantation of both tubal and uterine 
epithelium. 

17. The present studies support this theory and emphasize the 
origin of peritoneal endometriosis from the implantation of tubal 
epithelium, but do not exclude its origin from other sources. 

THE BEARING OF THE PRESENT STUDIES ON THE ETIOLOGY OP ENDOME- 
TRIUM-LIKE TISSUE IN THE OVARIES OTHER THAN POSTOPERATIA'E 

These studies demonstrate that the traumatized mucosa of the 
tubal stump may, by direct extension, invade the adjacent ovary 
and give rise to typical endometrial cysts or hematomas of that organ 
(3 cases) and in one instance endometrial tissue on the surface of 
the ovary apparently arose from the implantation of tubal mucosa 
from the tubal stump. As has been emphasized, the tubes are usually 
patent in patients Avith endometrial tis.sue in the ovaries and the endo- 
metrial lesions on the surface of the ovaries uearly ahvays occur on 
the lateral and under surfaces of that organ in situations readily con- 
taminated by material escaping from the patent tubes and Aidiere that 
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material would be protected and held in place, thus favoring the 
“taking” of, the graft. Circumstantial evidence indicates that, at 
times, endometrial tissue in the ovaries arises from the implantation 
of epithelium escaping from and through the tubes. Because a variety 
of epithelial structures arises in the ovaries, it is natural to assume 
that the endometrium-like tissue in that organ, at times, might arise 
from other sources than the implantation of epithelium escaping from 
and through the tubes. 

These studies support the theory that endometrium-like lesions in 
the ovaries may arise from the implantation of rniillerian epithelium 
eseaiiing through or from the tubes. It emphasizes the part played 
by tubal epithelium, but it does not exclude its origin from other 
sources. 

SUMMARY 

1. Endometriosis ivas found in and about the tubal stumps in 30 
of 36 patients who had had a previous salpiugeetomy or tubal 
sterilization. 

2. Postsalpingectomy endometriosis usually arises from sprouts 
growing out from the traumatized mucosa of the tubal stump. These 
sprouts may invade not only the wall of the tube but also the uterine 
cornu and any structure adjacent or adherent to the stump, such as 
the tissues of the broad ligament, the ovaries (3 eases), and even 
the abdominal wall (2 eases). 

3. The misplaced tubal mucosa in these lesions, at times, retains 
its original structure and at other times assumes both the structure 
and function of the uterine mucosa including its reaction to men- 
struation and pregnancy. It presents the histologic picture of endo- 
metriosis of nonoperative origin including typical endometrial cysts 
or hematomas of the ovary. 

4. In the various operative procediu’es, incident to salpingectomy, 
bits of tubal, and uterine mucosa may be transplanted by the sur- 
geon both in the immediate field and also in remote ones. Endo- 
metriosis, with the same histologic structures as that present ill 
sprouts, springs up as seedlings in situations Avhere tubal and uterine 
epithelium might have been sown. It is natural to assume that some 
of these seedlings sprang from epithelium transplanted by the sur- 
geon. 

5. If tubal epithelium transplanted during salpingectomj’- grows, it 
should also grow if transplanted during other operations than sal- 
jiingectomy and by other means than operations. 
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CYCLICAL AND OTHER VARIATIONS IN THE TUBAL 

EPITHELIUM 

By Ejiil Novak, M.D., and H. S.- Everett, M.D., Baltimore, Md. 
(From the Gynecological Department, Johns Eophins Medical School) 

U P TO 1908 tlie expression “menstrual eycle” meant little more 
than the periodic recurrence of a physiologic hemorrhage from 
the uterine cavity. In that year Hitsehmann and Adler, in one of the 
really epoch-making contributions to gynecologic literature, demon- 
strated that the endometrium exhibits a cycle of histologic changes 
which involve all three of its constituent elements, i.e., the epithelium, 
the glands, and the stroma. Even before this a good start had been 
made in the demonstration of a definite histologic cycle in the ovary, 
chiefly in the pioneer Avork of Eraenkel and others upon the life cycle 
of the corpus luteum. The attempt to correlate the two cycles was a 
natural sequence. Prom a histologic and chronologic standpoint this 
offered little difficulty, but the phj’-siologic interrelationships of the 
two cycles constitute a problem which, in spite of the great advances 
of recent years, still remains unsettled. 

The demonstration that the vaginal mucosa of the loAver animals 
likeAvise undergoes a regular cycle of histologic changes culminated 
in the discoveiy by Stoekard and Papanicalaou, in 1917, that this 
vaginal eycle can be easily followed by examining the cell composi- 
tion of vaginal smears. This simple test has enormously facilitated 
the study of the sex cycle in laboratory animals. 

Whatever the underlying sex impulse may be, it obAuously affects 
very profoundly all tissue derived from the mullerian ducts. Only in 
the cervix and the tube does it remain to describe a histologic cycle 
comparable to that in the uterus, ovary, and vagina. It is true that 
in the human being the vaginal cycle has not as yet been very satisfac- 
torily demonstrated. Indeed, Ave knoAv of only one adequate study of 
this subject Avhich has as yet been made, that of Diereks in 1927. 

With regard to the cervix, also, no eAudence has as yet been adduced 
to indicate that it participates in the constantly changing histology 
of the genital mucosa, although one Avould expect that it must pos- 
sess some sensitiAuty, hoAvcAmr A'estigial, to the sex stimulus. In the 
course of the investigations Ave are to describe in this paper, Ave have 
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incidentally liad occasion to study many cervices removed at different 
phases of the cycle, but have not been able to detect any changes sug- 
gesting a cyclical influence. 

The present coinin uni cation deals ndth the study of a rather large 
number of tubes, in an effort to descx'ibe perhaps more fully than has 
hitherto been done any histologic cycle of changes which might be 
demonstrable in the tubal epithelium and to correlate this, if possible, 
with the now clearly defined cycle Avhich occurs in the endometrium. 
Moreover, we have thought it worth while to study, in a small series 
of cases at least, the tubal epithelium in patients with certain disturb- 
ances of ovarian function, iiarticularly functional uterine bleeding. 
This seemed of especial interest hi that this functional disorder is as- 
sociated Avith a characteristic histologic change in the endometrium 
(hyperplasia of the endometrium'). FinalljL Are have endeaA’^ored to 
study the characteristics of the tubal epithelium in fetal life, in child- 
hood, in senility, and during pregnancy. 

Heretofore the possible participation of the tube in the menstrual 
process has been discussed almost entirely from the standpoint of the 
menstrual bleeding alone, and much has been Avritten on both sides of 
the question of Avhether or not the tubal mueosa exhibits a physio- 
logic bleeding, like that of the endometrium. We shall have occasion 
to touch upon this point later, but in this paper our chief purpose is 
to present obserAmtions Avliich emphasize the fact, so Avell illustrated 
in the endometrium itself, that bleeding is only one of the manifesta- 
tions — much less fundamental than some of the others — characteriz- 
ing the meiLstrual phenomenon. 

HISTORICAL 

In vicAV of the paucity of studies on this subject in the English lan- 
guage, it seems Avorth Avhile to submit a fairly complete suiwey of its 
historical deA'elopment, for the benefit of subsequent Avorkers. The 
literature up to 1908 is thoroughly reAueAved by Schaffer, to Avhose 
article Ave are indebted for a number of citations from publications 
AAdiich AYould othenvise liaA^e been inacce.ssible to us. 

The traditional description of the tubal epithelium, and the one found in al- 
nio.st all modern textbooks, is of .a single layer of ciliated columnar, epithelium. 
This statement is so incorrect, if made unqualifiedly, that it is difficult to sec 
how it has been perpetuated, especially in aTcw of the fact that its incorrectness 
was jiointed out by Fromniel as far back as 188(5. In ,a short communic.'ition be- 
fore the German Gynecological Society this ob.server called attention to the fact 
that the tubal epithelium is niiide up of two chief types of cells, one ciliated, 
and the other nonciliated and apparently secretory, lie also described another 
type, a rod-like cell, with a flat compressed nucleus and no cytoplasm. This is un- 
doubtedly the cell which was later spoken of as the ‘ ' Stiftehonzclle, ” as will be 
discussed later in this paper. Frommel’s first studies Avere made upon the tubes 
of cats, but he extended them also to other animals (dogs, sheep, monkeys). 
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Trom time to time since FrommePs publication, other authors liave corroborated 
his , observations, without apparently making any great impress upon traditional 
belief. In 1890 Nicolas, for example, reported studios' upon rabbits, guinea pigs, 
and cats, in all of which he found the two types of epithelium described by 
Frommel. He believes that the nouciliated cells are in the majority, and that 
tliey exhibit a considerable degree of polymorphism. This latter observation is 
of interest in view of the fact that not a few subsequent observers look upon this 
polymorphism as an evidence of transformability of one type to another. 

Woskressensky (1891) was so impressed with the probable secretory importance 
of the noneiliated epithelium that he performed double ligation of the tubes in 
rabbits and other animals, interpreting the exudate between the ligatures as an 
accumulation of the secretion of these cells. This interpretation, it need scarcely 
be said, was not a justifiable one. 

Treehe (1893) studied human autopsy material with essentially the same find- 
ings as Frommel. Incidentally, he concluded that cilia are present in the tube but 
not in the uterus, an observation which we believe places him distinctly ahead 
of his time, inasmuch as wo have likewise come to believe that the time-honored 
description of cilia in the human endometrium is probably incorrect. We are 
studying this problem at present. 

Herman (1894) believed that the polymorphism of the secretory cells described 
by Frommel is merelj' an evidence of the degenerative and regenerative changes 
constantly taking place, an observation which again strikes a distinctly modern 
eliord. 

Sobotta’s studies (1895) were made upon the tubes of mice. Ho found cilia 
to be present in the distal portion of the tube alone, an observation which is not 
substantiated by later investigations. In the hiunan being, our own work has 
convinced us that cilia are present throughout the length of the tube. More 
clearly than any of his predecessoi's, Sobotta called attention to the fact that 
the nuclei often project beyond the epithelial border, appearing to rest on the 
cilia of adjoining cells. This, as we shall see, is a very common and very 
.striking picture in the human tube as well. He describes also the peculiar cells 
with compressed nuclei, which he suggests may be wandering leucocytes squeez- 
ing their way between the cells. This view is later shared by Hindi (1905), 
who adds the interesting suggestion that they may be concerned with the removal 
of masses of degenerated spermatozoa. 

!Mandl (1897) did not believe that the available evidence justified the view that 
a definite secretion was given into the lumen of the tube by the so-called secretory 
■cells. Janot (1898) asserted that the cilia of the tubal mucosa disappear in 
pregnancy. This observation, as we shall show from our own material, is in- 
correct. 

Chrobak and Eosthorn (1900) stated that the secretory cells are found espeeiallj' 
in the ampulla of the tube, while the isthmus shows a predominance of the ciliated 
cells. / 

An excellent contribution was that of Voinot (1900), especially in that his 
material was derived from the operating room, or else was well fixed soon after 
death. He studied tubes from patients of all ages, and from all phases of the 
menstrual cycle, as well as from cases of pregnancy. Moreover, his sections were 
made from various parts of the tube (intramural,. isthmus, ampulla, and fimbriated 
extremity). He found cilia absent during intrauterine life, though appearing in 
slight number just before birth. Up to the age of puberty he found two main 
t^•pes of cells, and, like Nicolas, he described various transition forms among the 
noneiliated cells. Among the latter he includes the “Stiftclienzellen” or “Schalt- 
zelien.’^ Cilia he found rare in the intramural portion, where the epithelium is of 
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rather regular cylinclric type, witli few intercalary cells. Chiefly noiiciliated cells 
are found in the isthmus and ampulla, in the latter often forming tuft-like masses 
at the top of the folds. In the fimbriated extremity, finally, he found the ciliated 
cells predominating, with considerable variation in morphology. 

During reproductive life he found the cilia greatly increased in nnmber. In 
the interstitial portion and the fimbriated extremity the cells are almost all ciliated, 
while in the remainder of the tube cilia are found chiefly at the bases and sides 
of the folds. The nonciliated cells are found chiefly at the tips of the folds. This 
arrangement Voinot believes to facilitate the passage of the ovum, which, being 
taken up by the cilia at the fimbriated end, enters a gutter between two adjacent 
folds. This groove is covered over by a roof of nonciliated cells, so that the 
ovum cannot readily turn aside. It is therefore pushed along to the interstitial 
portion, where cilia again are present in large numbers, so that it is propelled 
into the uterus. Interesting as these- observations are, they do not agree with 
the results of others, or with our own findings. 

Voinot made no effort to describe cyclical changes related to menstruation, for 
even the cycle in the endometrium was then unknown. However, in the discussion _ 
of tubes removed at menstruation, he speaks of a marked proliferation of the 
epithelium. In pregnancy he found the cylindrical cells to become cuboidal or 
flattened, onij' when they lie over areas of decidual formation. Pinally, the study 
of tubes from senile women (ages sixty to ninety-live years) showed the epithelium 
to bo cuboidal or flattened, except in the interstitial portion, where it is still 
oylindric. Cilia may be retained even when the epithelium has become much flat- 
tened. 

The studies of Gurwitseh (1901), made upon dogs, were concerned chiefly 
with the relation between the cell body and the basal granules. The latter, he 
states, are of dumb-bell shape. Incidentally, he does not believe that the epithelium 
of the tube secretes, but that the so-called secretory cells arc to be interpreted as 
developing ciliated cells. 

The first American contribution to the subject was made in a short discussion 
by Gage in lOOI. This investigator found that in young mammals the tube is 
lined by a cylindrical epithelium, which is chiefly nonciliated, though some ciliated 
cells are present. In the bat and mouse cilia were found at the fimbriated ends 
of the tubes. 

Linari (1901), on the contrary, found the epithelium to be chiefly ciliated, 
although some secretory cells were present. Unlike Voinot, moreover, he found 
the cilia most abundant on the tips of the folds, and the secretory cells between 
the folds. He calls attention to the great rarity of mitoses in the tubal epithelium, 
an observation which we can readily endorse from our own work. He thinks this 
fact would indicate that very few tubal cells arc lost. 

Gianelli’s (1904) studies yielded conclusions much like those of Linari. Id 
addition to human tubes he studied those of dogs, sheex), cows and pigs. He thinks 
that the ciliated find nonciliated cells are closely related, and describes transition 
forms. He found the secretory cells indifferent to all the stains tried. They occur 
in all parts of the tube, although they become less abundant toward the fimbriated 
end. 

The paper of Hormann (1907), while devoted primarily to a study of the con- 
nective tissues of the tube, is of interest to us in that it discusses the nature of 
the so-called “jreg” cells, llorinann takes issue with von Ebncr, who had sug- 
gested that these colls might be of coimeetivc-tissuc ty^m, and considers tliem to 
be secretory cells which have cmjrtied themselves and become flattened out. 

One of the most imj)ortant contributions to the subject was that of Schaffer, 
in 190S. As already mentioned, this author presented an extrejnely co)nx)lete his- 
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torical survey of the whole question. He found that the proportion and character 
of the secretory cells differs in different animal species, as well as in different 
animals of the same species, and that these differences depend chiefly upon which 
portion of the tube is studied and what phase of the sexual cycle is represented. 
In a general way, the fimbriated end is lined almost entirely with ciliated epithelium, 
wliile the secretory cells are abundant in the ampulla. At the isthmus, again, the 
secretory cells diminish in number, although they increase at certain phases of 
the cycle. Schaffer emphasizes the fact that in spite of the distribution of cells, 
the continuity of the ciliary action is never broken. 

Schaffer is perhaps the chief proponent of the view that the secretory cells 
are not elements sui generis, but that they arise from modification of the ciliary 
cells. He supports this view by describing various transition phases. He dis- 
cusses also the nature of the supposed secretion of the nonciliated cells. In some 
rodents, such as the rabbit, he believes that the cytoplasm granules suggest a 
mucinous character, and quotes Ellcrman as having shown that in certain lower 
forms (amphibians) there are typical mucous cells between the ciliated ones. He 
agrees, however, that in most animals, including man, the nature of the secretion 
is not known. He does not believe that all the intercalary or “peg” cells are 
to be interpreted as emptied secretory cells. He calls attention to the fact that 
in some animals a primitive gland formation is to be seen in the fallopian tubes. 
Finally, he emphasizes the fact that the cilia are not by any means as perishable 
as many believe, and that they are easily demonstrable in fresh tissue for a con- 
siderable time after its removal from the body. The importance and ease of 
this method of study we shall emphasize in the report of our own work. 

Hoehno (1908) , studied the question of ciliation in both the uterus and tube. 
The foi’incr he found to show an interrupted ciliation, the latter to show a con- 
tinuous ciliary stream. He was able to demonstrate cilia in the tube of a woman 
of sixty, who had passed through the menopause twelve years previously. 

Holzbach (1908), in a comparative study of the cyclical changes in the lower 
animals and the human, suggests that the secretion may be of nutritional im- 
portance to the migrating egg. He believes that the muscle fibers of the tubal 
wall may assist in squeezing out this secretion. He found that ‘ ‘ Stif tchenzellen ’ ’ 
appear with the onset of estrus, and lie discusses the various views wliich have 
been held as to their origin. Some of these have already been mentioned, but 
Holzbach c.alls attention to the observation made by Paneth that similar cells 
occur in other columnar epithelia, as in that of the small intestine, where they 
are to be interpreted as “rests” of goblet epithelium, which can again assume 
their customary form. 

A second paper by Holzbach (1909) is devoted to a consideration of the ques- 
tion of tubal secretion. He demonstrated, by the Galeotti stain, that definite 
granules, presumably of the nature of a prosccretion, are to be seen in the cytoplasm 
of the secretory cells. Tlie secretion is not mucin, and Holzbach again urges 
that it may be of importance to the nutrition of the egg. The secretory cells are 
increased at estrus and during pregnancy. This work was done with material 
from various rodents (rabbit, rat, mouse, liedgeliog, bat). 

Katz (1911), in the examination of five tubes in pregnancy, found the secretory 
cells much increased, and among them numerous cells which lie considered transitions 
from the nomsecretory or ciliated type to the secretory. 

Jageroos (1912), in a study of 40 tubes from the premenstrual phase, gave 
an extremely accurate description of the two chief types of cells, as well as of 
their distribution. He discusses the view of Voinot, already mentioned, that at 
the time of menstruation there is a proliferation of the tubal epithelium, and 
quotes Delporte as observing that in the hypertrophied epithelium are to be seen 
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numerous “ Stiftchenzellen, ” wliicli are evidently only compressed epithelial cells. 
Jiigeroos is inclined to agree with SchafTcr as to the transformation of ciliated 
into secretory cells, and suggests that this transformation takes place at the 
time of menstruation, when the secretion is emptied and the cilia may be lost. 
This view is certainly incorrect, as rvill axipear from our own studies, for the 
cells Avhich possess the cilia before meiistruatioji are not the ones which contain 
the secretion. 

The excellent study of iMoreaux (1913) is a model of painstaking and thorough 
histologic research. Like Schaffer, he believes that the secretory colls are deriva- 
tives of the ciliated cells, and he describes this transformation, step by step, 
with a xrrecision that is most remark.able, although unfortunately it does not seem 
to have been corroborated by subsequent observers. The granules in the cytoplasm 
of the secretory cells he considers mucigenic in character. As the secretion col- 
lects, the cell bulges or herniates into the lumen, into which the secretion later is 
emptied. The later regeneration of the cell into a ciliated cell he ascribes 
chiefly to the influence of the “diplosome, ” represented by a pair of fine chromatin 
bodies, surrounded by a clear zone, and occupying different positions in the cyto- 
iflasm at different phases. Each diplosome divides and subdivides, giving an 
appearance like a row of diplococci, and this double row forms the basal granules 
of the new ciliated cell, the cilia developing from the outer row. 

Moreaux divides the life cycle of the tubal epithelial cell into four phases: 
viz., (1) ciliation; (2) elaboration; (3) excretion; and (4) reconstruction. The 
stage of ciliation corresponds with estriis, i.e., with the presence of a mature follicle 
in the ovary. Excretion is aiotcd after ruxature of the follicles, when the corpus 
luteum has begun to develop, and when the ovum is going through the tube. 
Elaboration of secretion, therefore, he thinks is under tlie control of the follicle, 
while excretion is due to the influence of the corpus luteum. He suggests tlmt 
the tubal secretion is jirobably of nutritional importance to the ovum, as will bo 
discussed later. 

Aschheiin (lOlii), in his well-known study upon the glycogen content of uterine 
epithelium, mentions in an addendum that his pupil, McAllister, had been able 
to find glycogen in the tubal epithelium, although the study was still incomplete, 
and no relation had been demonstrated with the menstrual cycle. No later report 
on this work lias been made, so far as wc c;in learn. 

Perhaps the most important study of recent years is that of Trdscher (1917), 
who studied GO tubes in various xihases of the cycle, as well as 2 fetal and 5 senile 
tubes. Secretory changes are not seen in the postmenstrual phase, during which 
the ciliated cells are predoniimnit. In the interval, likewise, the mucosa of the 
anixmlla particularly is lined almost entirely by ciliated cells. With the onset 
of the premenstrual jieriod, however, the secretory cells are numerous and filled 
with secretion, and these changes persist if pregnancy supervenes. 

Of his CO tubes, 18 were from the interval phase, 15 from the premenstrual, 

3 from the menstruating, 12 from the postmenstrual, while 12 were associated with 
pregnancy. All these tubal phases are quite adequately described. Triischcr’s 
study is perhaps the most significant of any hitherto made from our pre.sent stand- 
point, inasmuch as it is perhaps the only one which has as its definite object 
the correlation of the tubal and endometrial cycle in the human. 

The secretion, according to Triischer, is not mucin, nor does lie think that it is 
glycogen, although he occasionally found evidences of this substance. The “Stift- 
chcnzellen” lie believes arc degeneration elements. !Mitoscs .are rare, and arc never 
seen in the cilated cells, lie quotes Geist, with whom he agrees, as to the nature 
of the changes in the tubal epithelium of the senile tubes. The folds become 
rounded, but the epithelium may be little changed for a considerable time, and 
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the basal granules may be clearly marked for a long period. Later the epithelium 
becomes cuboidal or perhaps almost flat. 

Allen (1922) in a study of the estriis cycle in the mouse, described a charac- 
tei’istic extrusion of cell nuclei in the tubes during the early metoestrum, tliis being 
continued in marked degree sometunes to the middle of the following proestrum. 
This observation we consider of great importance from a comparative standpoint, 
as it would in this respect indicate a correspondence of the metoestrum in tlie lower 
animals with the premenstrual or menstrual phases in the human. On the other 
hand, during proestrus and estrus the nuclei of the outer third of the tube are 
arranged in a regular row, quite like that seen in the interval phase in the human. 
We shall discuss the significance of these facts later in this paper. 

Snyder’s studies. (192.’5) upon the fallopian tubes of pigs demonstrated a definite 
cycle which closely paralleled the cycle of corpus luteum development. These cyclical 
changes involve not only the height of the ej)ithelium, but also the surface and 
morphology of the nonciliated cells. The height of the epithelium was found 
to be more than twice as great when the ova are passing through the tubes (1 to 
3 days after ovulation) as during the second week after ovulation, i.e., during the 
period of implantation. Snyder also describes the characteristic changes of the 
nonciliated cells after ovulation, changes which in the human being are noted in 
the premenstrual phase. This again emphasizes the very sharp difference in the 
chronology of the animal as compared with the human cycle. 

In a second paper (192-t) Snyder, working with human material, reported the 
results of his study of 75 tubes. Sixty-two of the tubes were from nonpregnant 
women at various phases of the cycle, and 13 were from pregnant women. He 
described very clearly the differences in height of the epithelium at various stages 
of the human cycle, with accurate measurements and beautiful illustrations. In 
17 of the cases it was possible to study the endometrium also, giving opportunity 
for a correlation of the two cycles. Snyder’s results, in the main, coincide with 
those of Troseher, already referred to. 

Scheyer’s work (1926), on the lipoids of the tube, may be alluded to in passing, 
although its significance is not clear. He studied tubes from 7 patients. In the 
postmenstrual phase he found lipoid droplets in almost all the epithelial cells. 
In the premenstrual period, he also found lipoids abundant in the form of fine 
droplets, in both the epithelial and stromal cells. Lipoids are absent in the new- 
born, present in moderate .amount during later childhood, abundant in 18.4 jrer 
cent of tubes during the re]iroductivc era, and reach a maximum with increasing 
age, with its degenerative .and atrophic changes. 

Finally, a very recent paper in the Russian literature, by Jacovlev (1927) deals 
with the question of whether or not glycogen is to be found in the tubal epithelium. 
Tliis author studied the tubes from 19 patients ranging from two days to fifty-five 
years of age. Five of tliese cases liad extrauterine pregnancy. Glycogen was found 
in only 3 cases. One of those had a uterine pregnancy, the other two had extra- 
uterme pregnancy. In the uterine gestation no glycogen was found in the epithelium, 
l.nit only in the muscle and councetive tissue. In the two cases of extrauterine 
pregnancy, he found tiny amounts of glycogen in the remains of decidual cells 
and in the folds at the point of rupture. No glycogen was found in the healthy 
part of the tube. In the main, therefore, it may be said that his studies as to 
the possible importance of glycogen in the tubal epithelium were quite negative. 

3MATERTAL UPON IVTlIOll PKE.SBNT STUDY TS BASED 

Tlie material upon -whieli our otvn .study is based consists of the 
tubes from 136 cases. In some cases both tubes were available, in 
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others only one. In addition to this fairly large series, a large number 
of other tubes were available for investigation, not being included in 
the series because of such reasons as inadequate data, pathologic 
changes, etc. The tubes included in the series ivere either perfectly 
normal, or else showed pathologic changes udiich were so slight as to 
have no bearing upon the cycle, as determined bj’' comparison witii 
the perfectly normal ones. Perhaps the majority of the tubes had 
been removed with myomatous uteri, Avhile others had been associated 
with such conditions as uterine cancer, ovarian tumors, etc. The ac- 
companying table indicates the distribution of our cases Avith refer- 
ence to the various cyclic or other phases Avhieh Avere studied. The 
nomenclature of the various phases, viz., postmenstrual, interAml, pre- 
menstrual, and menstruating, is the one commonly emplojmd, being 
based upon the histologic picture presented by the endometrium, or 
upon an accurate memstrual history. 

Of the 116 cases embraced under the combined heads of postmeii- 
strual, interval, premenstrual, menstruating, and pregnant phases, it 
Avill be seen that in fully 105 Ave Avere fortunate in being able to study 
the endometrium as Avell. The imiiortance of this fact is obAuous, be- 
cause of the fact that the endometrial picture constitutes a far more 
reliable indication of the menstrual phase than does the clinical, his- 
tory, for menstrual histories are notoriously prone to inaccuracies, 
MoreoAmr, in a considerable number, there Aimre available sections of 
the ovary, Avhich, in some cases at least, furnish a further cheek upon 
the chronologic accuracy of the obseiwations. 


Table I 


STAGE 

KO. OF CASES 

NO. OF CASES 
AVITH ENDOMETRIUM 

NO. OF CASES 
AVITUOUT ENDOJIETRIUM 

Postmenstrual 

17 

15 

2 

Interval 

62 

54 

8 

Premenstrual 

23 

21 

2 

Menstruating 

1.3 

n 

2 

Pregnancy 

4 

3 

1 

Petal 

2 

0 

o 

Senile 

S 

5 

3 

Hyperplasia with 

functional bleeding 

7 

7 

0 

Total 

13G 

116 

20 


TY*PES OP epithelial CELLS IN TUBAL MUCOSA 

From a moiqihologic standpoint, three distinct types of cells may 
be dcsei-ibed in the tubal epithelium, adz.: (1) ciliated; (2) noneiliated 
or “.secretory (.3) “peg” cells (“>Stiftehenzelleu While certain 
basic characteristics of these cells may be described in a general Avay, 
a study of any considerable number of tubes Avill at once impress one 
AA'ith the fact that they undei-go striking variations at different phases 
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of the cycle, both as regards their individual morphology and also 
their distribution in the tube. These cyclical changes will be more 
fully discussed in the next section. The chief characteristics of these 
three types may be briefly summarized as follows: 

1. Ciliated Cells . — These are most easily studied in the interval phase, when 
they reach their greatest development (Pig. 6). At this stage they are both tall 
and broad, measuring often as much as 30 to 35 microns in height, and as much 
as 12 microns in breadth. The cytoplasm is very pale staining and often almost 
refractile in appeai-ance, although, by oil-immersion study, it will be found to show 
numerous fine granules, especially near the nucleus. The latter is quite large, and 
either round or, more often, slightly ovoid. Its long axis is not infrequently placed 
at right angles to the long axis of the cell. It is situated far above the basement 



Fig. 1. — Tubal epithelium at end of menstruation, corresponding to endometrium’ 
shown in Fig. 2. The cells arc loiv, the ciliated variety being still ouite wide, and 
the nonciliated having giv^en off their secreUon, leaving only the nuclei. Most of the 
cells in the strip to the left are clearly ciliated, those on the right nonciliated. Note 
the dark rod-like “peg” cells at a?. 

niembranc, often near the ciliated edge of the cell. This is in striking contrast 
with the nuclei of the nonciliated cells, which are much more deeply placed near 
the basement membrane (Eig. G). This fact gives one, at first glance, the im- 
pression of a double layer of nuclei, the superficial belonging to the ciliated cells, 
the deeper to the nonciliated cells. 

The differentiation of the two types is further facilitated by the difference in 
staining reaction, the nuclei of the ciliated cells taking rather a pale liematoxylon 
stain, as against the solid and darker stain of the nuclei of the nonciliated cells. 
The cilia are attached to’ a layer of basal granules, which, under proper magnifica- 
tion, stand out quite .sharply. The cilia themselves, even in the fixed section, are 
quite long and slender, often measuring 7 or S microns in length. As many as a 
dozen or so are commonly to be seen in the ordinary section, rvitli the high power. 
In many fixed sections, however, they show much clumping and agglutination, 
so that they cannot be readily recognized. 
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In the immediately postmcnstrual phase the ciliated cells are much shorter than 
in the interval (Fig. 1), but they rather rapidly increase in height, as will be 
emphasized later (Fig. 3). Perhaps even more striking is the increase in breadth 
in the interval as compared with the post menstrual phase. Beyond the interval, 
as we shall see, the ciliated cells again become low, and the minimum of height 
is seen in association with pregnancy (see below). 

The simplest and most satisfactory manner of studying the cilia is in freshly 
removed unfixed tissue, primitive though this method may seem. It was, indeed 
by this method that the presence of cilia in the uterine epithelium of the sow w'as 
first demonstrated by Fylandcr as far back as 1851. The sunple technic employed 
by this early investigator is still the best, and has been utilized by a number of 
subsequent workers. It consists simply in snipping off a tiny, thin bit of mucosa, 
placing it on a slide, flattening it out into a thin layer by pressure, and studying 
under the ordinary high dry lens. It is not necessary to add any physiological 



Fig. 2. — Endometrium from same case a.s that represented by tube In Fig. 1. This 
is the characteristic picture at tlie end of menstruation, showing the regeneration of 
the epithelial surface from the stump-s of the uterine glands. 


solution such as normal saline, IJinger’s or IjOckc’s. The cilia are of course best seen 
when part of the illumination is shut off. They retain their vitality for a sur- 
prisingly long time after removal of the tissue from the body, even when no 
effort is made to keep it warm. For tlic first liour or two their motilitj' is vigorous, 
but we have tvoted definite ciliary activity for as long as four hours after the 
(.peratiou at which the tissue was removed. 

The study of the cilia by this technic is a very ^fascinating one. To one who 
Ims not previously seen these cilia in actioii their vigor is apt to be most sur- 
prising. Even before the cilia themselves are discerned, one is often made sure of 
their presence by the considerable commotion which they create in their vicinity, 
especially among the red corpuscles which arc commonly found in considerable 
number in sections prepared by the above technic. The cilia, too, apjiear much 
longer than in the fixed sections, at limes seeming to be half the length of the 
cells themselves. 
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The cilia lash to and fro in surprisingly vigorous fashion, the direction of their 
propulsion being apparently always the same. One will often observe a red cor- 
puscle being propelled along by this mechanism, the direct propulsion being assisted 
by the ciliary current of fluid which the beating of the cilia brings about. What- 
ever one’s ideas may be as to the normal propulsion of the ovum the study of 
living cilia by this method will make it easy for him to believe that the cilia 
themselves, together Avitli the ciliary current, are sutfleient to explain the tubal 
transmigration of the egg, without the assistance of muscular peristalsis. 

We have had the opportunity of studying the behavior of live cilia in tubes 
from all the phases of the cycle, as well as during pregnancy, and have not 
failed to And them under an}' of those conditions. This corresponds with our 
studies of flxed and stained tissues, for hero likewise ciliated epithelium is to be 
seen at all these physiologic phases. Furthermore, as we shall see, they are 



Pigr. 3. — Tubal epithelium on sixth flay of cycle, correspontlin^ to endometrium 
shown in Fig. 4. The cells have already become quite high and narrow. There is 
no evidence of secretory activity. Cilia arc well shown. 

also found in the tubal epithelium long before iniberty and long after the meno- 
pause. This suggests that they may have some function other than, or in ad- 
dition to, that of assisting in the propulsion of the ova. Hartman (personal 
communication) suggests, with much plausibility, that their chief function may be 
merely that of keeping the tubal -lumen cleansed of any foreign material. 

2. Nonciliatcd or “Secretory” Celts . — These cells have been the object of even 
more extensive investigation than the ciliated cells, but as yet comparatively little 
is knomi as to their significance. From a morphologic standpoint, with Avhich 
we are for the moment most concerned, there can be no doubt as to their essential 
difference from the ciliated elements. Like that of the ciliated cells, their height 
varies at different phases of the cycle. They are low immediately after menstrua- 
tion (Fig. 1), beconie tall in the interval, remain tall in the premenstrual period 
(Fig. S), and again become lower during menstruation (Fig. 12) and pregnancy 
(Fig. 14). In the postmenstrual period they are, like the ciliated cells, of narrow 
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cylindrical shape, so that at this time it requires a little sharper scrutiny to dif- 
ferentiate them from the latter. (Fig- 3.) The chief points of distinction, at 
this time, aside from the presence or absence of cilia (with proiicr allowance for 
absence due to imperfect preservation or preparation), arc the shape, size, and 
staining of the nuclei, already described, the shape of the cell, and the staining of 
the cytoplasm. The latter is considerably darker and more uniform than with 
the ciliated cells. 

In the interval phase the distinction between the two types is much more clearly 
marked (Pig. 6), partly by the increased width of the ciliated cells, their more 
easily recognized cilia, and the clear appearance of their cytoplasm, and partly by 
certain changes which now manifest themselves in the secretory cells. Whereas in 
an earlier phase these are narrow, almost rod-like in appearance, their free borders 
now become wider and perhaps slight!}' convex. There is thus produced an appear- 
ance suggesting a small cupola at the top of many of these cells, the cytoplasm 



Fip. 4. — Kndometrium from the same case a.s that .sliown in Pig-. 3. A typical post- 
• menstrual picture is seen with almost straiglit and very narrow glands. 

appearing to herniate through the cell membrane, to use the term of Moreanx. The 
cell as a whole thus changes its shape, so that it becomes pear-shaped, or, 2 )erha])S 
from compression of its center by surrounding cells, dumb-bell shaped. 

This variation in the shape and appearance of the nonciliated cells becomes 
more marked in the later stages of the interval. It is accentuated by the f.'ict 
that, synchronously with this developmental phase shown by many cells, others 
exhibit changes which are apparently involutional or degenerative. The dome-like 
cell extremities appear to break into the tube lumen, leaving the nucleus with little 
or no discernible cytophismic envelope. Frequently too, the nucleus may be extruded 
into the lumen in a manner similar to that described by Allen in the tube of the 
mouse and by Hartman for the opossum. (Figs. 10 and 11.) This extrusion of 
nuclei is one of the most pcridexing of all the phenomena. It can be taken as 
indicative of the death of the cell, but, e.xtensive :is the juocess often is, there is 
no evidence in tiie tubal eiiithclium of any regenerative activity. Mitoses are 
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almost never seen in the tubal epithelium, unlike the endometrium, where, during 
the postmenstrual phase, they are found in large numbers in both epithelium and 
stroma. 

Another puz'/.ling feature is the fact, already mentioned, that developmental and 
retrogressive changes proceed side by side, so that the reaction of the secretory 
cells to whatever the underlying stimulus may. lie appears to be to a considerable 
extent an individual one. Certainly, however, it seems to be true that as the cycle 
advances toward the next menstrual period, there is an accumulation of cytoplasmic 
substance,' commonly construed, on as yet very incomplete evidence, to be in the 
nature of a secretion. 

With the advent, of the premenstrual period itself, these changes become more 
pronounced, and another ver.y striking feature is added. Whereas up to tliis time 
the ciliated and nonciliated cells arc of about the same height, there now appears 



Kijj. f). — ^Tubal. epithelium near tlie isthmus of the tube, showing the frequently 
patchy distribution of Bio two types of cells. Most of the cells in the strip of epi- 
thelium between the points marked x arc ciliated, while most of the remainder shown 
in this slide are nonciliated or secretor.v. There is no evidence of secretion, as the 
tube was removed during the postmenstrual phase. 

a marked disparity, so that the epithelial border becomes very irregular. (Ifigs. 8 
and 10.) This is due loss to an increase in the height of the nonciliated cells than 
to an actual diminution in the height of the ciliated elements. The free borders 
of the former thus often project for a considerable distance above their ciliated 
neighbors, presenting a striking and characteristic picture. (Fig. 8.) The bulging 
ends of the “secretory” cells overhang the cilia, while extruded clumps of cytoplasm, 
often containing the cell nuclei, are to be seen, either matted to the cilia or else 
lying free in the lumen. 

Nuclei are often seen lying quite naked on the free border, the cytoplasm having 
been emptied into tlic lumen. Such nuclei are often wedge-shaped or triangular, 
being dove-tailed into the sub.iacent cells. Often they retain a small amount of 
cytoplasm, suggesting that they retain a capacity for further cyclic change. 
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Still another factor which contributes to the premenstrual picture is the frequent 
occurrence of the “secretory” cells in clusters or tufts, not infrequently at the 
summits of the folds. Such clusters, sharply marhed off from the adjoining ciliated 
cells, are made up of groups of from three or four to twelve or fifteen closely 
packed nuclei, with a varying amount of cytoplasm. (Fig. 8.) So closely placed 
are the nuclei that they often, at first glance, give the impression of a single giant 
nucleus. Sharp focusing, however, will reveal the outlines of the individual nuclei. 
This impression of crowding and compression is due partly to the increased develop- 
ment of the “secretory” cells, and partly to the elbowing of the ciliated cells, now 
much increased in width. 

The changes in the_ secretory cells characterizing the premenstrual epoch are con- 
tinued into the phase of actual menstruation, except that the cells become lower, 
and the cytoplasmic and nuclear extrusion is completed. At the end of menstruation 



Fig-. G. — Tubal epithelium in tlie inteiwal phase. Note tile tallne.ss of the epitlie- 
liuni, and the uniformity of the two types of cells, whicli ai’e easily distinguishable in 
the picture. Note also the appearance of two rows of nuclei. The more superficial, 
rounded ones mark the ciliated ceils ; the darker ones, lying more deeply, mark the 
nonciliated colls. Cilia are seen in large numbcr.s, but close examination shows that 
none of the secretory cells are ciliated. The endometrium of this case is shown in 
Fig. 7. 


these cells appear to consist almost entirely of nucleus, although some of them 
show a moderate cytoplasmic envelope. (Fig. 1-) As with the ciliated cells, how- 
ever, they soon become taller, assuming the slender cylindric outline already de- 
scribed as characterizing the po.st menstrual period. (Fig. .3.) These cyclic changes 
will be further discussed later in this paper. 

3. litlfrcnhirii or “Pen'’ Cells (“ Stif(ehen:elleji’’ or “ HehaUsellen’ ’ ). — These 
c(dls are in many respects the least understood of the tlirei^ tj'pes to bo found 
in the tub;il epithelinm. 'I'lieir ch:ir:icteri.stics can perhaps best be studied in the 
prcmcnstnml and menstrua! jieriods, when they are jtresent in largi.'st number. 
.\t th esc periods they jiresent a rather striking appearance, being interjected at 
frequent intervals between groups of cells of the other two types. At first sight 
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they seem to consist of nothing hut Jong, slender rod-like nuclei ^Yhich are squeezed 
in between the adjoining cells. (I'ig- 1-) Tt is for this reason that they may be 
spoken of as “peg cells,” for they look not unlike slender pegs driven between the 
other cells. Throughout the literature they are rather commonly designated by 
the German term “ Stiftchenzellen,” or, by a few authors, as “ Schaltzellen. ” The 
term “intercalary cells,” employed bj' A^oinot, would seem to be a rmry appropriate 
one. 

■While, with the ordinary hematoxylon-eosin stain, these cells most characteris- 
tically appear' as intensely dark dashes between the neighboring cells, the nuclei 
not infrequently appear as wedge-like masses of nuclear material close to the base- 
ment membrane. By careful examination under the higher power, one will often 
discern a small amount of cytoplasm about the nucleus; sometimes most marked 



Fig-. 7. — Endometrium from the same case a.s that represented by Pig. G. Tlie 
picture is tiiat of a rather late interval phase, with moderately tortuous glands, but 
no secretoi-j- activity of the epitliclium. 

at the base of the cell, sometimes near its free border, sometimes in both these 
regions. In the latter case the cell may be almost dumb-bell shaped. Under these 
conditions it cannot be distingui.shcd from the “secretory” cell at a certain phase, 
ns one will appreciate from tlie description already given of the latter cells. For 
ex:imple, in the menstruating tube, many of the “secretory” cells, emptied of their 
secretion, or, at any rate, deprived of the cytoplasm which has been thrown off into 
the tubal lumeii, ajipear its peg cells. 

For tliis reason, i.e., because we have been able to distinguish definite transition 
stages between these “peg” cells and the fully formed “secretory” cells, we 
believe that there is little doubt that the two represent ditlerent phases of the same 
life cycle. A number of other authors are inclined to tlie same view (Frommel, 
Aland!, Ilorinann, llolzbach). If this conception is correct, it would indicate not 
only that the function of these cells is to form a cytoplasmic material which is 
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given off into the tube, but also that the cell, after this material is given off, still 
retains its vitality, and can perhaps repeat this process more or less indefinitely. 
This would perhaps explain the rarity of mitoses in the tubal epithelium. 

This conception of the nature of the “Stiftchenzellen'' is, however, by no means 
accepted by all authors, for a number of other theories h.ave been suggested. Sobotta 
and Strahl, for example, suggested th.at those cells are only, wandering leucocytes 
squeezing their way through the epithelium. This view is certainly incorrect, for 
morphologic if for no other reasons. It is true that migrating blood cells are 
often to be seen penetrating the epithelium, but their appearance is totally different 
from that presented by the cells under discussion. Eeferenee has also been made 
to the view advanced by Bindi, a corollaiy to Sobotta ’s, to the effect that the 
intercalary cells, representing wandering blood cells, are concerned with the remov.al 
of degenerated spermatozoa from the tubal lumen. 



Pig. 8. — Tube in premenstrual phase, corresponding: to endometrium shown in Pip- 
9. Tlie characteristic picture is especially well seen at x. Note the difference in 
height between the ciliated and the .secretory cells, the nuclei of the latter protruding 
far above the margin of the now low ciliated cells. The cluster-like aiTangemcnt of 
the secretoiw cells is also seen. Tlie irregularity of the border is often so marked that 
such tubes infrequently cannot be recognized at a glance even with tlie low power. 

Tlio intcrcstmg view advanced by von Ebncr, 1o the effect that these cells arc 
reall}' of connective tissue rather than ciiitholiul type, is one witli whicli wo were 
ourselves intrigued at first. Frequently these cells can be seen apparently arching 
or bending up into the epithelium from the underlying connective tissue stroma, and 
their nuclei are not unlike many of the long, narrow, and dark-staining nuclei of 
the connective tissue cells. Closer .study, however, inclined us to believe that the 
suggestive piictures above mentioned were usually explained b}- the angle at wliich 
the partictilar epithelial strip had been cut. Furthermore, ,'is we have already 
indicated, we were able to demonstrate intermediate stages between the “jieg” 
cells and the fully formed secretory elements, .so that we felt that there is no 
doubt of the epithelial nature of the former. 

•Schaffer docs not believe that all of the “peg” cells rejirosent cmjitied and com- 
pressed secretory cells, ami agrees with the view that in part ;it le.ast they represent 
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degenerated cpitlielial cells. Trdsclicr holds somewhat the same opinion. ITor this 
view, in the ordinary sense of the term “degeneration,” we have found no evidence, 
unless one extends the term to the process of throwing off masses of cytoplasmic 
materi.al. Eeference has alreadj’' been made to the view of Paneth, that these cells 
represent merely “rests” of secrctorj' cells, analogous to similar rests of “goblet” 
epithelium, which he slates occur in other columnar epithelia, such as that of the 
small intestine. 

Pinallj', mention may be made of the contention of Kuhn that the intercalary 
cells are degeneration forms of the ciliated cells, 'a view which is not shared by 
any other investigator, and which our own material convinces us cannot be true. 
Throughout all phases of the cycle one must be impressed with the integrity main- 
tained by the ciliated cells, aside from such unessenti.al features as changes in 
height and width. 



Eig-. !). — Tyjiical premenstrual endometrium, with tortuous glands, secreting epithe- 
lium, etc. The tube from the same case as shown in Fig. 8. 

CYCLIC CHANGES IN THE TUBAL EPITHELIUM 

As stated early in this paper, the iirimary incentive for tliis study 
was to determine, if possible, whether a definite histologic cj'^cle can 
be described in the tnbal epithelium Avhicb is in any way comparable to 
that seen in the endometrium. While we have convinced oui’selves 
that a cyclical variation does occur, it may be em2ihasized, at the 
outset, that it is not nearly so striking or so sharply definable as that 
in the endometrium. In the latter, the differentiation between the 
postmenstrual. interval, premenstrual and menstrual phases can be 
made at a glance, Avith a Ioav power lens. The study of the tubal 
variations, on the other hand, is a much more laborious one, made only 
by rather tedious high-iioAver study. Betiveen certain jihases, as be- 
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tween the interval and. the premenstrual, the differentiation can often 
be quickly and easily made. In other cases, on the other hand, the 
distinction is made witli mncli more difficulty. 

The chief reason for tliis is the fact that the reaction of the tube at 
different phases is not a uniform one, as in the case of the endo- 
metrium. In the latter, the uterine mucosa everywhere in the normal 
ease presents pretty much the same picture. The reaction of the tube, 
on the other hand, is a rather patchy one. For example, in tubes re- 
moved shortly before menstruation, the premenstrual changes pre- 
dominate, but in isolated areas the epithelium may still be very tall, 
as in the interval. With regard to the secretory changes, the phases 
are even less sharply marked off, as Avill be discussed later. In spite 
of all these facts, however, nothing can be more certain than that the 



Fig. 10. — Prenien.striial tube, showing {x) the peculiar extrusion of nuclei, winch 
is seen also in many of the lower animals (cf. Fis. 11). At 1' is seen a collectioui 
of such c.xtruclecl nuclei lying free in the lumen, and quite similar to those seen in 
Pig. 11. 

tubal epithelium exhibits a cyclic histologic variation, so that careful 
study will, with rare exceptions, enable one to deteniiine at wiiat 
phase of the cycle it had been removed. 

Although many of the cell cliaracteristics at different ])liases have 
already been discussed, we .shall, in the following resume, set forth 
briefly our own observations as to tlie chief characteristics of the 
tubal epithelium at the various jiliases of the cycle. The logical 
metliod of presentation is under four lieads, corre.sponding clirono- 
logieally with the four commonly described phases of the endoine- 
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trium; viz., postmenstrual, interval, premenstrual, and menstrual. It 
is not nece.ssary to review here the charaeteristics of these endometrial 
phases. Suffice it to say that the postmenstrual idiase corresponds to 
the first four or five days folloAving menstruation, that this phase is 
followed by the interval, which in turn continues up to five or six 
days before menstruation. There is a tendency on the part of some 
recent Avriters to place the beginning of the premenstrual or secretory 
])hase much earlier in the cycle, at the A'^ery first histologic manifesta- 
tion of secretory acthdty in the endometrium, but this suggestion has 
not been folloAved by us in this paper. The menstrual phase, of course, 
represents the stage of actual menstrual bleeding. The distribution 
of our cases is indicated in Table I. 



Fig-. 11. — Tube of opos.suni 8 days after ovulation, showing clump of extruded nu- 
clei in lunien, the process being the same as in the human (cf. Pig. 10). For this 
I)icture I am indebted to Dr. Carl H. Hartman. 

Pnstmcnstrnni Phase . — In tlic very early postmenstrual phase, immediately after 
tile cessation of menstruation, the tubal epithelium is still very low, measuring jicr- 
haps only 10 to 15 microns in height. (Figs. 1 and 2.) The ciliated cells are still 
broad and low, but the cilia arc clearly discernible. The secretory cells have in part 
become narrow and cylindrical, but many of them still show round or triangular 
nuclei at the very border, left nahed by the preceding stages. Itather rapidly the 
height of both ciliated and nonciliated cells inerejises, so that, at the end of this 
phase, they may be as much :is 25 or even 150 microns in height. “Peg” cells are 
seen only here and there. (Fig. 3.) 

Tlie cells are arranged in ditTerent proportions at different portions of the 
tube wall. In many areas they arc fairly evenly divided, although often their 
distribution is patchy, i.e., short strips made up entirely of ciliated cells alternating 
uith short strips of the noncili.ated type. This firr.angement, it has seemed to 
us, is more often seen at the isthmus than elsewhere. (Fig. 5.) 
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Interval Phase . — In this stage the appearance is quite characteristic, so that 
tlicre is little possibility of mistaking it for any of the others. The chief charac- 
teristic, perhaps, is the great height of the cells (often 30 or 35 microns), their 
uniformity in this respect, the apparent increase of ciliated cells, tlieir increased 
■width, and the prominence of the cilia. (Pigs. 6 and 7.) The secretory cells now 
show an increasing accumulation of cyto]jlasmic material, so that bud-like herniations 
of the free border, sometimes incorrectly iuteriireted as agglutinated cilia, arc quite 
common. 

An interesting observation may be noted at this point. In a considerable number 
of instances in which the endometrium showed a typical late interval picture, we 
have been surprised to find that the secretory cells in the tube had advanced to 
a stage of definite secretory change, similar to that which will presently be described 
as characterizing the premenstrual phase. In other words, the secretory phenomena ■ 



Pijr. 12. — Tubal epithelium during menstruation (twenty-four hours after onset). 
The row of cells indicated at x shows persistence of premenstrual picture (cf. FjBS. 
8 and 10) while in other parts of the lumen the cells have assumed the more typical 
postmcnstrual type, i.e., low and ivithout secretion (cf. Fig. 1). The endometrium 
of this case is shown in Fig. 13. 

appear to pass along the generative canal like a wave, striking the tube first and 
later passing do'wn into the endometrium. The suggestion natural from this observa- 
tion was that possibly those curious secretory phenomena were in some way linked 
up with the passage downward of the ovum, and, to proceed a stop further, that 
perhaps the function of the secretion was to constitute either a protective envelope 
or a source of nutrition to the migrating ovum. 

While this view is possibly correct, the chronology of Ihe events in the sox cycle 
does not favor it. If the ovum is given oil from the follicle at anywhere between 
the fifth and fifteenth day of the cycle, as most of us now believe, secretory changes 
in the tube, if of imiiortance to the ovum, .should manifest themselves much earlier 
in the cycle than they do. In other words, when this secretory activity in the tube 
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is at its height, the ovum has, presumably, long since passed beyond this point. This 
matter will be more fully discussed below. 

Premcnstmal Phase . — The characteristic premenstrual picture presented by the 
tubal epithelium can rarely be mistaken. The transition from the interval is not 
a sharp one, so that, in the early premenstrual period, the epithelium may still 
be Of uniformly great height. Later, however, the epithelium becomes much lower, 
and especially the ciliated cells, which may now in many places be scarcely more 
than 15 microns in height. They are still broad and clear-staining, and the cilia 
are still conspicuous. 

More interesting are the changes in the nonciliated cells, which proportionately 
are much taller than the ciliated, so that their free extremities project for a con- 
siderable distance above the latter. (Pigs. 8 and 9.) Our study of human material 
indicates that this disproportion between the two types is rarely so extreme as that 
pictured by iSnyder for the epithelium of the pig’s tube, but it is sufficient to give 



Elg. 13. — Entlometrium from same case as the tube .shown in Fig. 12. The entire 
coinpacta, and most of the spongiosa, have been tlirown off. 

the free epithelial border a characteristically irregular or notched outline. The 
projecting ends of the nonciliated cells arc rounded or knob-like, because of an 
accumulation of cytoplasmic material. In many of the cells the process of extrusion 
of this material can be seen, and often collections of these cytoplasmic masses, re- 
sembling desquamated cells, can be seen in the lumen. Their real nature can be 
assumed from the fact that in many cells this process is caught, as it were, in 
actual operation. Not infrequently the nuclei are thrown off with the cytoplasmic 
jnasse.s, this constituting one of the most puzzling features of the whole process. 
(Figs. 10 and 11.) 

In this stage, even more than in the preceding one, .a curious cluster-like group- 
ing of the secretory cells is seen, especially, though not exclusively, at the tops of 
the folds. In these clusters may be seen from four or five to as many as twelve 
or fifteen of the characteristic dark, rod-like nuclei, spreading out in a fan-like 
manner from the basement membrane to the free epithelial border. (Fig. 8.) 
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The cells are so closely crowded together and often show so little cytoplasm that a 
first glance may give the impression of a large miiltinucleated cell. The nuclei 
often overlap so that, in many instances, only sharp focusing will show their dis- 
tinctness. 

Mensinial FIiuhc . — With regard to this phase, the chief point of discussion, as 
srated early in this paper, has been the question of whether or not the tubal mucosa 
participates in the actual hemorrhage of memstruation. Many studies have been 
made on this point, the evidence now being quite conclusive that the normal tube 
plays no active part in the bleeding of menstruation. We shall not discuss this 
point in this paper, except to say that our studies of tubes removed during 
menstruation have convinced us that this now generally accepted view is correct. 
We have found no evidence whatsoever of actual menstrual bleeding from the tubal 



Pig. l-i.— Tubal epithelium at about I >4 months’ pregnancy (uterine). Above is 
.seen a distinct decidual nodule in the tubal wall, a rather infrequent finding. Over 
it the cpitheliunt is very flat, almost like simple squamous epithelium. Tiiis accords 
with the observ.ation of Voinet (.see historical review in text), although, as will be 
seen, the remainder of the tubal epithelium is also mvich lower than in the nonpreg- 
nant condition. 


mucosa, although there is little doubt that the tube, like the other pelvic organs, 
])articipates in the general hyperemia which characterizes tlie menstriiid phase, or, 
perhaps even more, tlie premenstrual epoch. 

Examination of the tubal epithelium at the beginniug of menstruation may show 
a })icture essentially similar to that de.scribed for the premenstrual stage, e.xcept 
that the epithelium is soniev.hat lower. This feature becomes much more accentuated 
later in tlio process, so th:it, by the third day, the epithelial cells, of both types, arc 
perhaps only ](i or l.o microns i7i height. As h:is already been emphasized, this 
change is not usually a uniform one, for in some jmrts of the tnb:il wall the 
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epithelium may still he quite h'igh, peilmps as much as 2o microns in height. (Figs. 
12 and 13.) The change, however, is always sufficiently extensive to be quite 
striking. 

The ciliated cells are even lower than in the preceding stage, and still fairly 
broad, with clearly marked cilia. The secretory cells also become much shorter, 
chiefly from the loss of the large cytoplasmic bulbs so conspicuous in the premen- 
strual phase. Tlie nuclei are thus left bare of cytoplasm, especially toward the 
lumen. This gives the epithelium a peculiar stubbly appearance which is rather 
characteristic. 

“Feg” cells are still quite numerous. This is not surprising if one holds the 
view that they represent emptied secretory cells, or even if one considers them 
degenerated nonciliated cells. 

Prcffnancy Changes . — Only the changes of early pregnancy will be discussed, as 
the material of our laboratory has given us little opportunity to study those of 
late pregnancy. The pregnancy changes in the tube bear somewhat the same rela- 



Flg-. 15. — Epithelium. _of tube, from infant born .prematurely, at G. % months, and 
dying one month latCr. Both ' types of colls are clearly "seen ; espec'ially at x. A few 
cilia arc also seen, though imperfectly, in the same region. 

tion to those of the itrcmenstrual stage as do the changes of the corresponding 
phases in the endometrium, or in the corpus luteum. The tubal epithelium, low 
in the premenstrual period, becomes lower in case pregnancy supervenes. (Fig. 14.) 
The ciliated cells become extremely low, but still retain their cilia. The non- 
ciliated cells are also of short stature, of fairly regular outline, rather uniform 
size, and often show a slight convexity of the free border. Tlieir .appearance, 
however, is quite different from that of the premenstrual period, in which the 
cytoplasm appears to be actually bursting through the cell membrane into the 
lumen. In the gravid phase there is only a gentle rounding of the free end, often 
giving the epithelial border a finely wavy outline. 

As further evidence of the similarity of reaction of the endometrium and endo- 
salpinx to the pregnancy stimulus, we may add that, in cases of tub.al pregnancy 
m which the death of the embryo has obviously occurred a considerable time 
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before operation, tlie tubal mucosa will no longer show tlie characteristics of the 
gravid phase, but will revert back to a quiescent postmenstrual or interval picture. 
This is equally true of the endometrium, which characteristically presents a similar 
quiescent picture, rather than that of decidua, in the usual cases of tubal preg- 
nancy, where bleeding has been present for perhaps many weeks because of early 
destruction of the ovum. 


RELATION BETWEEN THE CILIATED AND NONCILTATED CELLS 

As Avill appear from tlie liistoric survey embodied in tbis paper, 
many authors have interested themselves in the possible relationship 
betAveen the ttvo chief types of cells. A considerable number have 



Pig. IG. — Tubal epithelium showing typical senile change. Tlie patient was sixty- 
three years old. Tlie epitlielium at the lower part of tlie section is still rcniarKably 
tall, while that above lias become quite flat, with a disappearance of cilia. The latter, 
however, may persi.st for nianv vears after the menopause. Note also the rounding 
of the tubal folds. 


supported the A'ieAV that the secretory cells are merely modified ciliated 
cells (Nicolas, Voinot, Schaffer, etc.). The chief ground for this be- 
lief is the demonstration of what have been interpreted as transifion 
stages between the tivo types. Our own feeling is that most of these 
supposed transition pictures are really only stages in the life history 
of the nonciliated cells, Avliich are notoriously iiolymoriihous. 

It is difficult to sec how a mere absence or apparent degeneration 
of cilia can be considered of much import as indicating a beginning 
transformation of ciliated into the nonciliated cell, when one con- 
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siclers the frequency with which, in the ordinary fixed section, one 
notes these features in cells which, from a morphologic standpoint, 
are obviously of the ciliated type. If the studies of ]\Ioreaux upon the 
finer structure of the cells could he substantiated in the human, the 
evidence for this interchangeability of type would be quite convincing. 
So far as we know this has not yet been done. 

Our OAvn studies have led us to believe that there is some change in 
the pi'oportion of the cells at different phases. For example, in the 
interval stage, the ciliated cells aj)pear to outnumber the secretory, 
while the reA’crse appears to be true during the premenstrual phase. 
This variation, however, is rarely very striking, nor can it be con- 



Fip. 17. — Tubal epithelium from a case of hyperplasia of the enclornetrium, with 
functional uterine bleeding. Tlie ciliated cell.s predominate, and although the other 
type is seen, there is not the slightest sign of secretory activit.v. The epithelium is 
very tall, narrow, and compact It appears to be a result of the persistence and con- 
tinued growth of the Interval mucosa, as would be e.xpected from the etiologn^ of the 
condition. The endometrium from this case is seen in Fig. 18. 

sidered as evidence that one type is transformed into the, other. iMore- 
ovei”, the indisputable fact remains that both types are found at all 
stuges in fairly even proportion, and that this applies also to tubes 
before jmberty and long after the menopause, when one can scarcely 
assume such a physiologic stimulus for cell Amriation as exists during 
the reproductive epoch. We are, therefore, inclined to the belief, that 
the two tA-pcs of cells are separate and distinct, although the problem 
must .still be considered an unsettled one. 
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NATURE AND SIGNIFICANCE OP THE TUBAL “ SECRETION” 

This problem also has been discussed by a considerable number of 
those who have studied the tubal epithelium, although it is evident that 
the ideas expressed have, as a rule, been based upon speculative ratlier 
than scientific grounds. The views of a number of investigators on this 
point have been stated in the historical resume which Ave liave presented, 
so that tliey need not be again set forth (I^landl, Linari, Schatfer, Holz- 
bach, Moreaux, Troscher, etc.). Only an occasional writer, like Gur- 
Avitscli, appears to question that the nonciliated cells are actually seere- 
toiy in function. 



Fig. 18. — Typical hyperplasia of tlic cmlometrium. with the characteristic Swi*'^' 
ciieese pattern of the giancls. The patient suffered with functional menopausal bleed- 
ing. Compare with Fig. 17, which shows the tube from the same case. 

And yet, Avhen one analyzes the evidence, tliere is as yet no definite 
proof for .such a function, except that of cell morphology, which is 
notoriously unrelialile as an index of coll physiology. A number of ni- 
vc.stigators liaA’c attempted to study the question by differential staining 
methods, but the re.sults liaA'e been practically negative. We ourselves 
have stained a considerable number of tubes ivith mueicarmin and 
thionin in an effort to demonstrate mucin, with negative results. Wc 
have also stained a considerable grouji ivitli Best’s stain, but Iiai'e 
found no evidence of glycogen. Other workers (Troscher, Jacovlev, 
Schaffer, etc.) have been eoually unsuccessful. 
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This is in striking contrast Avith the demonstration in the pienien- 
strual endometrium of botii glycoge)i and mucin, with possibly a third 
substance of protein nature (Aschheim). This observation we have 
repeatedly confirmed. The uterine glands, therefore, are with much 
reason looked upon as the source of a secretion (“uterine milk”) 
which is probably of importance to the ovum after it has reached the 
uterine cavity, and before it has imirlanted itself in the endometrium. 

On teleologic grounds, the natural assumption would be that the 
tubal secretion, if it exists,- is of importance to the ovum during its 
passage through the oviduct. We have, however, already referred to 
the fact that the height of the secretory activity is reached long after 
the ovum has passed through the tube, if the generally accepted views 
on this ])oint are correct. On the other hand, it must be borne in mind 
that any secretion given off by the tubal epithelium would not long 
remain at the point of its discharge, for the vigorous propulsion ‘of the 
cilia would carry it rapidly down the tube to the ovum, wherever it 
may be. 

Here again attention may be called to the studies of kloreaux upon 
the rabbit’s tube. This investigator found that if the egg is examined 
shortly after coitus, when still in the fimbriated end of the tube, it is 
bounded externally by the zona pellueida. If, however, the examination 
be made three days after coitus, when the ovum is near the uterus, it is 
found to be surrounded by a mucinous envelope which he designates as 
tlie “membrana zonale.” That such a gelatinous capsule, whether pro- 
tective or nutritional, actually exists in the rabbit we have been able 
to see for ourselves through the kindness of Dr. George L. Streeter, 
director of the Carnegie Institute of Embryology. 

Schafi'er likewise states that in rabbits and some other rodents the 
.secretory cells .show a coarsely granular prosecretion, which exhibits 
the characteristics of mucin. He quotes Ellermann as having demon- 
strated that in certain lower forms (amphibians) typical mucous cells 
are to be found scattered among the ciliated cells. 

For such reasons as this there is much reason to believe that the 
nonciliated cells actually contribute a substance of some importance 
to the protection or nutrition of the ovum, in spite of the negative 
results which have thus far followed efforts to determine the nature 
of this substance. That cytoplasmic material in considerable amount 
is given oft’ into the lumen cannot be doubted, and it would seem un- 
believable that this process serves no useful purpose. The only other 
explanation one can think of is that the process is purely a degenera- 
tiA e one, and that it represents a cyclical cellular destruction perhaps 
compaiablc to the move, massive and moi'e easilv demonstrable 
monthly de.squamation of the endometrium. 

ith no evidence at all to bear on the point, it does not seem im- 
possible to us tliat this i)eeuliar celhdar “secretion” of the tube, some 
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of wliieli may readily enter tlie peritoneal cavity, may in some way be 
related witli the etiology of endometriosis. There is much dilfereuee 
of opinion as to the correctness of the menstrual regurgitation theory 
of the causation of endometriosis, but the fact that the tubes are com- 
monly jiatent lends much Aveight to the Anew that, Avhatever the cause 
may be, an important factor mu.st be some substance derived from 
these open tubes. We arc inclined to think that there is more plausi- 
bilitj" in the view that the substance is derived from the tube itself 
than that it is regurgitated from the uterus. 

The stimulus for the "secretory” actmty of the nonciliated cells 
cannot be definitely stated. Like the corresponding phase in the 
uterine eiiithelium, the secretory stage in the endometrium begins just 
after OAuilation, and advances synchronously AA'ith the development of 
the corpus luteum. It is probable, therefore, that the latter structure 
is responsible for this peculiar cell acthnty. Additional eAudence for 
this belief lies in the fact that secretory changes in the tubal epi- 
thelium of such animals as the rat do not appear until the meteostrum, 
after the rupture of the follicle and the formation of the corpus 
luteum. Finally, as Ave shall stress in a later paragraph, the tubal 
epithelium associated Avith hyperplasia of the endometrium, in Avhicli 
condition corpora lutea are absent in the ovary, is characterized by an 
absence of secretory phenomena and a liredominance of the ciliated 
cells. 

The Tiihal Epithelium in Early Life. — Being interested primarily in 
the cyclical changes in the adult tube, AA’e have not studied the tubal 
epithelium in early life A'ery intensh'ely. On the basis of the fcAV ob- 
sei'A'ations Ave have made, lioAveA'-er, it may be said that the tubal epi- 
thelium of the ueAA’boni infant presents no A’'ery striking changes from 
that of the adult, other than an absence of cyclical change. The epi- 
thelial cells are someAvhat loAver, both the ciliated and the nonciliated. 
(Fig. 15 .) The tAvo types are clearly discernible, in spite of the fact 
that only a fcAA' of the cells AA'hich, from their morphology and dislrilm- 
tion, are de.stined to become the ciliated cells, po.sse.ss cilia at this period 
of life. This spai’seness of cilia, according to Voinot, persists up to the 
time of puberty. In the tubal epithelium of a fetus of seven months 
AA'e Avere able to find no cilia A\-hateA’or, an obseiwation Avbieli corresponds 
AA'ith that of Voinot on this point. 

The Tuhal Epithelium of Senility. — Perhaps tlie mo.st .surprising fea- 
ture of the postmenopau.sal picture in the tubal eiiithelium is the laet 
that for a long time, perhaps scA'cral years, after the cessation of the 
mcn.strual cycle, thci’c is little or no cA'idenen of atrophic changes in the 
epithelium. Tlie. cells remain high, both types ])ersisting, so that the 
jiictui-e is not unlike that, seen in the interA-al phase of younger Avonieii. 
(Fig. in.) Tiie-cilia are abundant, although there is no indication o( 
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active secretory change in the uonciliated cells. In other "words, tlie 
whole picture suggests that the growth stimulus due to the follicle 
hormone persists' long after ovulation and corpus luteum foimation 
liave cea.sed. This, after all, is just what one would expect, for long 
after corpora lutea have disajipeared from the ovaries, ati'etic fol- 
licles may be found in considerable number, presumably containing a 
certain amount of active follicle hormone, which exerts a growth- 
producing effect upon the tubal epithelium. 

The persistence of cilia long after the menopause, like their ap- 
pearance long before puberty, would indicate that they must have 
some function other than their supposed role in facilitating the pass- 
age of the ovum through the tube. This, fact has already been dis- 
cussed in a preceding paragraph. 

Con.spieuous atrophic changes are not seen except in the tubes of 
Avomen of sixty or over. Cilia, for that matter, may be found even 
beyond this age. The tubal folds become more or less rounded, and 
the epithelium of cuboidal type, or .even quite flattened. (Fig. 16.) 
As in other phases, these changes differ in degree in different parts 
of the tubal wall, so that in some parts of one section the epithelium 
may be fairly tall, in others quite flat, like simple squamous epi- 
thelium. In the flattened areas, of course^ there is no trace of cilia, 
nor is it usually possible to distinguish the two chief types of cells. 

The Tuhal Epiihclinm in Cases of Hyperplasia of the Endometrium. 
— In view of the fact that hyperplasia of the endometrium, a.ssoeiated 
clinically with so-called functional uterine bleeding, is unquestionably 
due to a disturbance of the ovarian secretion, and tliat the endometrial 
response to this disturbance is a very characteristic one, it has seemed to 
us Avorth AA’hile studying the reaction to it of the segment of miillerian 
tissue comprised by the tube. Our material for this investigation is 
necessarily quite small, for it is only rarely noAvadays that such cases 
come to abdominal operation. 

The functional disorder in these cases is quite generally accepted as 
consisting of an absence of corpora lutea and an excess or persistence 
of the follicular stimulus. For details as to this point Ave may refer 
to the complete revicAV of the subject by Novak and Martzloff in 1924. 
From Avhat Ave have already said as to the physiologic response of the 
t.Avo chief types of tubal cells to the follicle and corpus luteum, one 
Avould expect to find, in cases of hyperplasia of the endometrium, a 
predominance of ciliated cells, Avith a .subordination or absence of 
secretory activity on the iiart of the uonciliated cells. This is exactly 
AA-hat seems to occur, as Avill be cA'ident from Fig. 17. The epitheliuiii 
in geneial is tall and rather narroAA", cilia are extremely abundant and 
AA’cll marked, Avhile the noneiliated cells, though clearly differentiated, 
show no sign of secretory activity. (Pigs. 17 and 1*8.) They often 
seem to shoAv a genuine decrease in number, though this may be only 
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apparent because of the marked development of the ciliated cells. At 
anj^' rate the picture is a very characteristic one. AVe have never in a 
case of hyperplasia of the endometrium seen any suggestion of marked 
secretory activity, nor do we believe that such a picture occurs in the 
tube, any more than it does in the endometrium. 

SUMMARY 

AVhile the tubal mucosa docs not participate in the bleeding of the 
menstrual process, its epithelium exhibits a definite ci'clical change com- 
parable with that of the endometrium. It is, however, not nearly so 
conspicuous as the latter, being concerned more with microscopic 
changes in the cells rather than with the grosser changes in pattern seen 
in the endometrium. .The present study, based upon the careful exami- 
nation of the tubes, from 136 cases, in almost all of which the endo- 
metrium was also available for study, has demonstrated tlie folloAving 
chief facts: 

1. The tubal epithelium eonsi.sts of two chief types of cells, the 
ciliated and the noneiliated. The latter are often spoken of as 
“secretory” cells. A third type, the “peg” cells (“Stiftchenzellen,” 
“Schaltzellen”) are also described, but it is probable that these repre- 
sent only a phase of the noneiliated cells. 

2. In the interval phase, the epithelium is uniformly tall, the cili- 
ated cells being broad, Avith rounded nuclei near the free margin, 
Avhile the noneiliated cells are rather narroAver, the nuclei being more 
deeply placed and taking a deeper stain. 

3. In the premenstrual phase the ciliated cells become loAver, so 
that the “secretory” cells project beyond them, giAung the epithelial 
margin a ragged, uneA^en appearance. The “secretory” cells show a 
bulbous herniation into the lumen of the tube, often carrying the 
nucleus AAuth it. This extrusion of nuclei is similar to that seen in 
many loAver animals, but its significance is not knoAvn. In .spite of 
the great loss of cells, mitoses are rarely seen in the tubal epithelium. 

4. During the stage of menstruation, the premenstrual changes are 
cai'ried further, the epithelium becoming quite Ioav. The ciliated 
cells, especially, remain broad and Ioav, but tlie secretory cells also, 
having been emptied of their cytoplasm, are much lessened in height, 
the nuclei often being quite bare of cytoplasm. “Peg” cells are 
numerous, their appearance and distribution suggesling that they are 
merely emptied “secretoi-y” colls. 

5. The po.stmenstrual phase is characterized first by a Ioav epi- 
thelium, AA'hich quite I’apidly, hoAvcA'er, increases in height, so that 
by the tliird or fourth day after menstruation it is often almost as 
tall as during the intei-A’a! phase. Tlie cells are narroAV, closely 
])laced, and, after the first day or so, of uniform height. 
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6. During pregnancy, the epithelium heconies even lower than in 
the menstrual stage, and in the later stages it may become almost 
flat in many places. Secretory changes are not seen at this time. 

7. Cilia can he demonstrated in all stages, especially through the 
examination of fresh tissues, by the technic described in the paper. 
They are also found in the tubal epithelium of young children and 
in women many years beyond the menopause. This suggests that 
they must have some other function than that of assisting in , the 
])ro]nilsion of the ovum. Perhaps, as has been suggested by Hartman, 
their chief role may be that of keeping the tubal lumen cleansed of 
foreign particles of any kind. , 

8. Efforts at differential staining of the secretion have thus far been 
unsuccessful. Neither glycogen nor mucin can be demonstrated, unlike 
the findings in the secreting endometrium. The various views as to 
the significance of this tubal secretion are discussed in the paper, al- 
though there is as yet no positive knowledge as to this point. 

9. The prepuberal tubal epithelium is rather low, but shows both 
chief type.s of cells. Cilia, however, are very sparse, and are usually 
not seen at all in fetal or very early postnatal life. 

10. The epithelium of the postmenopausal tube may remain quite 
high for a surprisingly long time, perhaps a number of years' after 
file cessation of menstruation. Cilia, likewise, may persist for many 
years. Sooner or later, however, the tubal folds become rounded, of 
fibrous appearance, the epithelium becomes low or even quite flat, and 
cilia, of cour.se, disappear. 

11. The tubal epithelium of tubes removed from patients .suffering 
with hyperplasia of the endometrium was studied because the latter 
condition is un(iue.stionably associated with a functional disturbance 
of the ovaries. Characteristically the epithelium was found to be 
high, uniform, compact, with narrow cells, most of which were cili- 
ated. Thei'e was no evidence of secretory change. This bears out 
•the view, lor which there is other evidence, that the functional dis- 
turbance consists of an excess or per.sistence of the follicle stimulus, 
with an absence of the corpus luteum influence. 

12. The comparison of the tubal cycle in women with that of the 
lower animals, like the comparative study of the uterine and ovarian 
cycles, emphasizes the important difi’erences, chronologic and histo- 
logic, which exist. For example, the estrus tube of the rodent re- 
sembles, not the menstrual or premenstrual tube of the. human, but 
the interval iihase. Since estrus in the lower type is undoubtedly 
due to the follicle hormone, it seems clear that in the human the 
maximum of follicle influence is reached during the interval phase, 
and that the later changes are due to the corpus luteum influence! 
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To bear this out, the picture iii the animal tube wbicli resembles the 
human premenstrual tube is that seen in the metoestrum, during 
which stage the corpus luteum apparentlj' plays the dominating role. 
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GONOCOCCAL LESIONS OP THE PE]\rALE GENITALIA, 
INCLUDING CONSIDEKATION OP SO^IE IMPORTANT 
CLOSELY ALLIED PROBLEIMS- 

By Arthur H. Curtis, M.D., Chicago, Ilu. 

W ORK in the laboratory has not aclcled materially to my knowledge 
of pelvic infections since an .address on this subjectf one year 
ago. None the less, I am impelled to emphasize, in summary, certain 
views which have perhaps not aroused the interest which their impor- 
tance merits. 

I. PRIKCIPL.ES UKDERLYING RECOVERY FROM INFECTIOKS 

Rest, drainage through natural channels and prevention of reinfec- 
tion are the cardinal factors in the cure of all bacterial diseases not 
amenable to specific tlierapy. The value of excision of tissues for the 
purpose of eradication of infection has been greatly overstressed. Al- 
though sometimes essential, operation for removal of infection is too 
often resorted to as a routine procedime; correction of pathologic 
changes resultant from infection is a much more frequent indication 
for surgical intervention. 

These statements are peculiarly applicable to gonococcal infections 
of the female genitalia. 


H. PERSISTENCE OF GOKOCOCCAU INFECTIONS OF THE LOWER GENITAL TRACT 


Roughly expressed, gonococci tend to disapiiear from the tissues 
with a rapidity in inverse ratio to their distance from the vulva; e.x- 
ternal gonococcal infections are the most stubbornly persistent. 

AVhether infections of the urethra, Skene’s ducts and the cervix 
persist because of anatomic peculiarities (including relatively ])oor 
drainage), or whether greater exposure to traumatism and to reinfec- 
tion are responsible for the long-continued presence of gonococci in 
these tissues, is not yet a closed issue. Prolonged observation of an 
extensive series of women with unyielding infections has impressed 
me with the important rale played by fresh reinfection in the main- 
tenance of chronic gonorrhea of the urethra and of the cervix. Such 
evidence as is at present available indicates that every patient whose 
infection is resistant to treatment should be urged to avoid unpro- 
tected contact even though her sexual companion is apparently free 
from venereal disease. 


f .1 part of .a .^symposium on pelvic infection in addition to tlie paper"; 
nV., . • A'orri.";. which follow. - Another paper of this Woun 

Ui.it hy Hr. 1-. Holden, on ‘ Cerviciti.";.*’ toBcther with the discuf=.«ion on the Series' 
will appt-ar in the November ip-sue of the .Toumal. pene.s, 

tJour. Am. Med. As=n., 1927, Ixxxiv, 1191. 
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Of all foci -wliicli harbor the gonococcus, infections in abscess pock- 
ets of Skene’s duets are perhaps the most iiersistent. The gonococcus 
also remains continuously viable in the deep urethral mall in those 
patients who have been subjected to intensive or traumatic treatments 
during the active course of the disease. Forceful treatments of the 
urethra, not only during the height of gonorrheal infection, but also 
during the descending wa^m of its activity, should be stamped with 
our unqualified disapproval. 

Combined laboratory study and clinical experience formerly led me 
to the deduction that gonorrheal infections of the cervix are particu- 



Flg. 1. — Cervical stricture. Patient a&ed fifty-four (menopause at forty-eipl't 
years). Purulent leucorrliea for one month prior to operation ; no history of previous 
Infection or Instrumentation. A, Cicatricial bands with retention of purulent material 
.above. Complete stricture Impassable to dilator. C, Cervix spread open. 

larly joersistent. This belief appears to require some modification; 
consort reinfection accounts for more of these cases than was evident 
in my earlier experience, and gram-negative diplocoeei otlier than the 
gonococcus have gradually been found to occupy a somewhat more 
important role in the bactei'iology of chronic cervicitis. 

HI. CERVICAL DRAINAGE 

When we., as specialists, awaken to a full realization of the fre- 
quency and importance of cervical strictures, a great step forward 
will have been accompli.shed. Radium, the electric cautery, ])lastic 
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procedures upoii tlie cervix, the Sturnidorf operation even tliough 
resorted to with faultless technic — all contribute their cpiota of cervix 
obstructions. Office treatment for lencorrhea, dilation and curettage, 
gonococcal infections of the cervix whether treated or untreated, pre- 
dispose to partial or complete stricture of the cervical canal in later 
years, notably after the menopause. 

The otherwise inexplicable sudden appearance of leucorrhea after 
the climacterium is pathognomonic evidence of leakage of pent-up 
secretion through an unnatural cervical barrier. A case of this char- 
acter is shown in the accompanying illustration (Pig. 1). This uterus 
was removed three weeks ago from a patient, aged fifty-four, six years 
after the menopause. Contrary to the usual rule there was no history 
of gonorrheal infection, abortion, local treatment, or operative manipu- 
lation. 

Two other cases of complete stricture have been encountered within 
the last six weeks. 

Obstructions of the eervical canal need not be complete; even though 
partial they are often sufficient to interfere materially with drainage. 
tSometimes the obstruction is friable, but relatively firm cicatrices are 
the rule. With the exception of the external os, the lower half of the 
cervical canal is less often involved. 

Microscopic pockets in the wall of the endocervix may also be suffi- 
cient to prevent adequate drainage, even thougli there be no gross 
obstruction of the cervical canal. It is my experience that ino.st pa- 
tients Avith uncontrollable purulent leucorrhea of otherwise inexplic- 
able etiology have lesions of this character. The electric cautery 
knife is particular!}' efficient in this type of case. 

Emphasis of eervical strictures and microscopic endocervical pock- 
ets, which account for chronic leucorrhea through interference Avith 
di'ainage, is not intended to di.seount the importance of other causes 
of chronic leucorrhea. Easily demonstrable lacerations and repeated 
reinfections are outstanding factors in the etiology of intractable 
chronic cervicitis; peh'ic congestion and specific parasitic infectious 
also account for a considerable number of eases. 


IV. THICKENING OF SKENe’s DUCT.S ; BARTHOLIN GLAND ENLARGEMENTS 


Investigation of appropriately selected patients, subjected to cor- 
related pelvic examination and painstaking study of their histories 
and the histories of their sexual companions, has couA’inced me that 


thickened Skene's ducts are pathognomonic of gonococcal infection. 
Eut Ave must recognize that many patients haA'e “thick” ducts— -thick 
by nature or acquired as a result of traumatism — Avhich arc rigid on 
palpation but are devoid of .specific inflammatory reaction. There are 
many oi these eases in which I find it impossible to deduce, Avitliout 
other evidence, Avhether Bkeue s ducts are “thick” or “thickened.” 
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Enlarged Bartholin glands, in contrast with thickened (Skene’s 
dncts, are not always pathognomonic ol; gonococcal infection. Trau- 
matism, injuries of childbirth and plastic operations account for many 
cases. Bilaicral Bartholin gland enlargement is diagnostic of gonor- 
rheal disease although, theoreticallj’-, injury might also involve both 
glands. 

V. GONOCOCCAL INFECTIONS OF THE TUBES ; INDICATIONS FOR OPERATION 

Since 1921 Ave liaAm almost discontinued operations for the purpose 
of eradieation of tubal infections. In consequence I have little to add 
to my Avork on the bacteriology of relatively active tubal inflamma- 
tions. Continued study of inactive tubal inflammations fails to reveal 
gonoeoeei or “mixed” infections in cultures of thoroughly ground 
tubes ; this experience is at variance Avith the belief of some authorities 
A\dio assume that organisms associated Avith the gonococcus are fre- 
quently present and remain persistently viable. An occasional excep- 
tion is a persistent tubo-oAmrian abscess infection in iiatients free from 
suspicion of fresh reinfection; as a rule these are “mixed” infections. 

In essential features further laboratory study and added clinical 
experience have eonfinned eailicr deductions: gonorrheal salpingitis 
is essentially a self-limited process; persistently actwe gonorrhea of 
the tubes is aseribable to recurrent infection rather than to chronic 
infection; Avith reinfection pi'CA'ented the tubes heal spontaneously. 

Eighty-five per cent of patients aaAio come to us AAdth acute salpingi- 
tis progress to a clinical cure Avithout operation. Surgeiw is ultimately 
resorted to in approximately fifteen per cent of tliese eases, chiefly for 
relief from tlie sequelae of salpingitis; operations are directed to the 
I’econstruction of tissues laid Avaste by disease rather than to removal 
of organs for the purpose of stamping out infection. The chief indi- 
cations for intei'Avntion are: 

1. Painful (lisplaccnicnt of tlic uterus. 

2. Adhesions with sj'mptoins. 

.'1. Uterine bleeding due to disturbed function of the ovaries. 

4. Giant hydrosalpinx or tubo-ovarian cysts. 

5. Rare cases of per.sistent tubo-ovarian abscess. 

G. Unusual patients who, despite warning, repeatedly subject themselves to fre.sli 
tubal infection. 

7. Selected sterility cases. Operation solelj- for relief of sterility is occasionally 
undertaken but is limited chiefly to those in whom the adnexa arc not palpably 
enlarged. 

VI. NOTICS ON OPERATIVE TECHNIC 

AVidely accepted principles in ojierative technic mei-it casual men- 
tion: A portion of tlie body of the uterus sliould be reniOA^ed at tlie 
time of .salpingectomy if sterility is inevitable. Complete lijcsteree- 
tomy is indicated if the cervix is notably diseased. (Suture of the 
ligaments into tlie uterine slump is not Autally important but is help- 
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ful if it can be done Avitbont producing undue tension or distortion. 
RemoYal of the appendix is perhaps best limited to those cases in 
which it is diseased or predisposed to future trouble. Routine gentle 
palpation of the contents of the entire abdominal cavity is advisable. 

Disposition of ovaries at the time of operation; healed tubes encoun- 
tered during hysterectomy. — As stated elsewhere, a decision relative 
to the disposition of a doubtful ovary requires most careful consid- 
eration of the etiology of the pelvic infection. If of gonorrheal origin, 
preservation of the ovaries appears desirable unless they are rather 
badty crippled or the circulation is imiiaired. If one ovary must be 
sacrifieed'it is inadvisable to resect a major portion of the remaining 
one; eomplete removal' is preferable. Healthy prolapsed ovaries 
should be replaced into normal position. Operative displacement of 
the ovai’ies into the midlinc or suturing them to the uterine stump is 
objectionable. Sutures introduced into the ovarian substance invite 
trouble; cautery luineture of follicular cysts is also inadvisable be- 
cause it predisposes to adhesions. 

A healed tube Avhich produces no symptoms does not necessarily 
require removal in patients subjected to hysterectomy; for three years 
we have made a practice of leaving undisturbed those smoothly healed 
tubes (including slight hydrosalpinx) which produce no symptoms and 
cannot be removed with the uterus without injury to the ovary or its 
circulation. I\ry tendency is to spare an increasingly larger i^ereent- 
age of such tubes; this insures the function of the ovary and permits 
a simpler and neater pelvic toilet. 

VII. QUESTIONS ■ 

In closing, I wish to present soihe queries for discussion at this time : 

1. ]\Iy experience indicates that, if one ovary must be sacrificed, 
resection of a major portion of the remaining one is frequently fol- 
lowed by interminable persistence of flushes and other menopause 
symptoms. In view of this evidence, are we justified in hoping for 
satisfactory results following transplantation of pieces of ovary? 

2. Healed ovaries may be. firmly imbedded in adhesions. In the ab- 
.sence of notable symptoms is it good surgery to leave such ovaries 
undi.sturbed at the time, of operation? 

3. Within two years at least three of my private patients bave de- 
veloped definite pelvic cellulitis subsequent to cautery treatment of 
the endocervix (fortunately all recovered relatively promptly). This 
complication is perhaps more common in those who have a retrodis- 
plaeement of the uterus. I have wondered whether others find that a 
single cautery knife treatment is always a harmless procedure, 

lot SouTji Micino.Ax Avekue. 



POSTPARTUM PELVIC INFECTIONS 

By .B. P. WatsOxX, M.D. (Edin.), P.R.C.S. (Edin.), P.A.C.S., 

New York, N. Y. 

(Professor, Obstetrics and Gynecolor/y, Columbia University, Director, Sloane 

Hospital for Women) 

T he part assigned to me in this symposium is puerperal infection 
or infection occurring after full-time labor. It is obviously impos- 
sible to deal adequately with all parts of this subject in the time at 
my disposal and I shall, therefore, limit myself to a consideration of 
certain phases of the problem such as the source of the pathogenic 
organisms and their mode of entry to the genital tract in the parturi- 
ent or puerpei’al woman, the mode of growth and dissemination of 
these organisms in such cases in contrast with their behavior in non- 
parturient cases and finally the end-results. 

The more the subject of puerperal infection is studied the more 
complicated does it become. That sepsis has been practically elimi- 
nated from surgical practice and that its incidence in obstetric prac- 
tice throughout the countries of the Avorld has diminished so little 
has been held as a reproach to our profession. This reproach is de- 
served to the extent that it must be conceded that in the majority of 
cases in which septic infection occurs there has been some breach in 
technic or some error in judgment in the conduct of the case. In so 
far as this is true one must continue to teach that puerperal sepsis is 
a preventable disease. At the same time, without in any way trying 
to shirk our responsibilities as a profe.ssion or as individuals, it must 
be recognized that septic infection may occur in cases which have been 
handled with the gi'eatest care and good judgment. I am led to dwell 
on this aspect of the subject because of the work done in recent years 
on the bacteriology of the genital tract, on the epidemiology of strep- 
tococcal diseases in general, and because of certain facts which 
emerged in a series of eases which occurred recently in the Sloane 
Hospital for Women, New York. 

MODE OF ACCESS OP ORGJVNISMS TO GENITAE CANAL 

It seems to have been proved beyond doubt that a considerable 
number of pregnant women harbor in their vaginas and cerviees or- 
ganisms which in their nioi-phology and cultui’al eharactei’S are iden- 
tical Avith those Avhich under other eireumstaiiees cause infection. Of 
these th(‘ st r(‘i)tocncci are the inost inqioi’lant group. Di'. Jessie Eeles 
working in my ])ej)artment in Edinburgh investigated a series of 
nonpregnant women and foinid that 45 per cent of these avIio had 
deficient jiclvic floors and 20 per cent of nulliparae had streptococci 
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in the cervical canal. In seventy pregnant women only eight yielded 
sterile cultures from the cervix. In the others staphylococci, diph- 
theroid bacilli, and streptococci Avere found. In elcAmn of the cases, 
i.e., in 16 per cent, .streptococci Avere present. These results are in 
general accord AA’ith those obtained by other iiiA^estigators- such as 
Fromme 16 per cent; Bumm and Sigwart 69 per cent; Doedeflein 4 
per cent; Walthard 27 per cent. Burt White and Armstrong assert 
that Avhile A'arious .strains of streptococci including hemolytic Amri- 
eties may be normal habitants of the vagina and cervix the .strepto- 
coccus pyogenes is not. They state that “a hemolytic .streptococcus 
is not necessarily identical Avith the streptococcus of puei'iieral sepsis 
unless proved A’irulent for laboratory animals.” '''' * “The sig- 

nificance of the presence of hemolytic streptococci in the ceiwical 
canal cannot be .studied apart from the question of indhddual suscep- 
tibility.” They shoAV that Aidiile finding streptococci in the ceiwix of 
35.9 per cent of pregnant Avomen, in only one Avas the organism a 
true Streptococcus pyogenes. The jiatient in Avhom it Avas found had 
a normal puerperium. 

There can be no doubt, therefore, that streptococci do occur in the 
vaginas of apparently healthy AA'omen. But the A'ast majority of these 
Avomen escape any serious infection, from Avhieh Ave must conclude 
either that these organisms, even the hemolytic ones, are nonpatho- 
genic or that the individual in Avhom they are found has become im- 
munized against them. This possibility of a patient being immune to 
the organisms present in her Amgina and the presumption that these 
are of the same type as those of her emdronment may account for the 
IviioAvn fact that the dirtiest patient may be confined in her oaa'u home 
amid the most squalid surroundings Avith an entire absence of aseptic 
precaution and haA’e a perfectly normal puerperium. Take her out 
of that environment and conduct the labor in the same casual Avay 
and she A\’ill, almost certainly, become septic. 

But there is also the possibility that these organisms are potentially 
virulent and that given .suitable conditions, such as bruised, lacerated, 
and deA'itali/.ed lis.sues they may cause infection. There is the further 
])ossibility that even in the absence of the last named conditions, cer- 
tain unknoAvn cyclical changes inherent in the organisms themselves 
or determined by climatic, seasonal, and other environmental condi- 
tions may render them virulent. Tliat members of the group of or- 
ganisms known as streptococci have periodic Avaves of Aurulence is 
noAv a Avell-e.stabli.shed fact, minor seasonal AvaAms and major AvaA’es 
occurring in certain years. Tlie accompanying graph, constructed by 
i\rr. Norman P. Pleshette, one of our fourth year students, .shoAvs the 
seasonal incidence of deaths from puerperal sepsis during the past 
ten years in New York City. That outbreaks of puerperal sepsis are 
often coincident AA-ith an increased incidence of other streptococcal 
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infections lias been frequently noted. (Watson, Dafoe.) Tins doe 
not argue that these cases of puerperal sepsis occurring at such a tim^ 
are necessarily or probably cases of autoinfection from yaginal strep 
toeocei. On the other hand Dr. Meleney came to the conclusion fron 
the investigation of a streptococcal epidemic in the Sloane Hospita 
occurring at a time 'when other streptococcal infections were preva 
lent in the city that the tyjoe of organism was so constant in the dif 
ferent patients that it must have come from a common source anc 
must have got into the genital canal immediately before, during, oi 
after labor. 
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Kipr. 1. — A comparison of the monthly birth rate with the corresponding- death rate 
from puerperal sejisis, per 100,000 living and stillbirths, in New York Cits* for the 
last ten years. 



Not only do many women have streptococci and other organisms m 
the vagina and cervix prior to labor but practically cA'cry puerperal 
uterus contains organisms of I’arious kinds by the third or fourth 
day of the puerperium (Natidg, Wegelius, Loeser). That the bacte- 
rial iiiA'asion may occur during labor has been .shown b}^ Harris and 
liroAvne who have, demonstrated bacteria in the uterus in a large per- 
ctMilage of cases of cesarean sections performed more than four hours 
after the onset of labor. In some of these the membranes ivere unrup- 
tured and in some no A’aginal examination had been made. Jt is thus 
evident that an absolutely aseptic field is impossible of attainment in 
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obstetrics and lliat tlie most we can hope to do is to pi-cvent the en- 
trance of alien orj^anisms to the genital canal, llie improvement in 
the morbidity rate I’cported by those wbo are using niercnrocioine as 
a routine in tlie jireparation of their patients may indicate that in it 
has been found an efiRcient agent for the destruction of both indige- 
nous and alien organisms. 

There seems to be no question that it is the alien and not the in- 
digenous streptococcus which causes the vast majority of cases of 
serious puerperal infection. Its access to the genital canal may occur 
insidiously in cases where apparently every ordinary precaution has 
been observed. Attention will be called to one or two possibilities 
not 3'et generally recognized b}’^ the practitioner in the hope that if 
endorsed by this Society attention may be more generally called to 
them. 

The first is the possibility of direct infection of the cervix and 

uterus from mismanagement of the third stage of labor. In cases 

where forcible attempts at expulsion of the placenta are made in such 

a way as to iiush the uterus down in the pelvis and make the cervix 

actually protrude at the vulva thei-e is a grave danger of infection. 

On the release of the organ, material from the lower end of the vagina 

and vulva may be sucked up. The third stage is possibly the time 

above all others when infection is most likely to occur as it is a time 

* 

when the tension on the operator is over and carelessness may easily 
creep in. 

Then we must recognize the possibility of infection occurring in 
the early puerperium and one of the po.ssible sources is the Auilvar 
jKul. i\rany of us have foi- this reason discarded the pad altogether, 
simply having the patient lie on a sterile sipiare of asejitic absorbent 
covered Avith gauze. 

With the carrying out of ordinary surgical cleansing of the hands and 
the use of sterile rubher gloves, there should be little ri.sk of direct inocu- 
lation of organisms into wounds, but Avhen Avorn for some time such 
gloves may hecome contaminated by fine .spray from the nose or mouth 
of the operator. The nose and throat of healthy individuals in con- 
tact Avith cases of streptococcal infection very often contain the or- 
ganisms. In our recent experience at Sloane Ho.spital, Avhere Ave had 
twenty-five cases of streptococcal puerperal infection Avith nine deaths, 
the only situation in Avhich Ave found the streptococci, other than in 
the infected patients, Avas in the nose and throat of certain members 
of the medical and nursing staff. Cultures from beds and bedding, 
pads, dressings, instruments, gloA'es, Avails, floors, and air of Avards 
and operating room Avere uniformly negative. We, therefore, came 
to the conclusion that the organism Avas being incubated in and dis- 
seminated from the noses and throats of these individuals. Hence, 
the importance of excluding all such carriers from contact Avith pa- 
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tieiits and of thorough masking of both moutli and nose by all in 
attendance on a •woman in any stage of labor and in the early puer- 
perium. A patient is probably more jeopardized by a carrier during 
and after the third stage than at anj’- other time. In looking for and 
in repairing lacerations the operator is liable to infect his patient 
unless properly masked. 

One other incident in the Sloane epidemic gives food for thought, 
viz., the oceurrenee of a generalized xirimary hemolytic streptococcal 
peritonitis in a nurse in attendance on one of the infected patients. 
The organism recovered from her peritoneal fluid was of the same 
type as that of the majority of our infected cases. How did that or- 
ganism gain access? She had no sore throat, she had a negative 
throat culture, and no primaiy focus anjnvhere else could be foimd. 
And jmt somehow that particular organism got into her peritoneal 
cavity. 

Recently, manj’ months after the epidemic referred to, a patient 
eight months pregnant was admitted to a private Avard in the Sloane 
Hospital under the care of Dr. Damon Avith Avhom I saAv her. She had 
all the .symptoms and signs of a peritonitis. We did an immediate 
laparotomy and found a generalized peritonitis but no primary focus. 
A hemolytic staphylococcus Avas recoA^ered from the peritoneal fluid. 
IIoAv did she become infected? 

The pregnant and puerperal Avoman seems to be more susceptible to 
organismal infection than the nonpregnant and her resistance to in- 
fection Avhen it is once established to be diminished. During the 
lirevalenee of streptococcal infections in the community she may ap- 
parentlj' fall a victim to sepsis, the organisms entering lier body by 
insidious AAuays and not nece.ssarily by direct gross inoculation of the 
genital tract by those in attendance upon her. Until Ave knoAV a great 
deal more of the life history, the methods of groAvth, the Auariations in 
virulence, and the portals of entry to the body of the bacteria of in- 
fection AA’e shall be unable to prcAmnt all cases of puerpei’al fever. 

PATHOLOGY OF POSTPARTUM INFECTIONS 

When infection does occur during or after labor a groat A'ariety of 
lesions may result. For the pui-pose of this symposium the.se can be 
only briefly I’eA'ieAA'ed in oi’der to bring them into comparison and con- 
trast AAuth inflammatory lesions originating in other Avays. 

Owing to the great A'ascularity of the postpartum uterus, the large 
sinuses opening on the surface of the mucosa, the numerous and 
Avidely dilated lymph channels, and tlie rliAdlimic contractions of the 
uterine muscle, there is a greater tendency to Avide dissemination of 
organisms by blood and lymph .stream than in any other type of infec- 
tion. If the organism, say a streptococcus, is a virulent one, it seldom 
stays long localized. By Avhich channels — blood m- lynijih — it spreads 
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seems to depend to a certain extent upon tlie particular organism and 
ipion ivlietlier the infection follows a full-time labor or an abortion. 
In a series of one hundred and sixty-three postmortem examinations 
in cases of postpartum and irostabortum sepsis, Halban and Koehler 
found evidence of l3anphatic spread in one hundred and fifteen and 
in forty-eight of these it was the sole method of dissemination. There 
seems to be a greater likeliliood of direct blood stream invasion after 
abortion than after full-time labor. In five fatal eases of lieinoljdic 
streptococcal infection, all following full-time labor, reeentlj" investi- 
gated at the Sloane Hospital, autopsy showed in all of them a direct 
lymphatic spread through the uterine wall to the lymphatics in the 
cellular tissue and thence to the serous surfaces — pleura and perito- 
neum. In none was there anj’^ septic thrombophlebitis of the pelvic 
veins. In the majoritj' of the cases Avith positive blood cultures the 
blood stream invasion occurred late in the disease, viz., on the second, 
fourth, eighth, tenth, eleventh, eighteenth, and twenty-sixth da.y post- 
partum. This together with the other evidences of ljunphatic spread 
indicates that the organisms probabty i*eached the blood through the 
thoracic duct. It is in cases of this type that the operation of drain- 
age of the thoracic duct might do good. 

In other series of eases there has been a greater incidence of direct 
blood stream infection, with or Avithout septic thrombophlebitis, but 
in general it is fair to state that this is more common postabortum 
than postpartum. 

Direct iiwasion of the peritoneal cavity through the lumina of the 
lubes is more frequent after abortion than after full-time labor, hence 
early peritonitis is commoner in the former than in the latter. Drain- 
age of the peritoneum either through the abdominal Avail or vaginal 
fornix is, therefore, more likeh* to be folloAved b.y good results in 
cases of peritonitis folloAving aboi-tion than in those following full- 
term labor Avhere the peritonitis is so often a part of a general lym- 
phatic and blood infection and reall.v a terminal phenomenon. Perito- 
nitis Avith loeulated collections of pus throughout the cavity, often 
Avilh abscesses in the oAmry, is sometimes found in long drawn out 
cases of puerperal streptococcal infection and is practicalty alAA'aj's 
the result of a lymphatic spread. We had one such case in the Sloane 
epidemic of a year ago in Avhich several of these abscesses Avere 
opened and drained but the patient ultimately died on the seventy- 
fiith da.A’ of her disease. At no time had she had a jiositive blood 
culture. 

Localized /a/Zf/aijaa/ma.— Fortunately the vast majority of puer- 
peral infections do not become Avidely disseminated but there is this 
potentialitA- iu all of them. ISIorc frequent and careful blood cnl- 
luri‘s have shown that organisms are ]>resent in the blood stream much 
more often than we formerly supposed and many believe that in every 
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inti'ciuterine iiil'ection there is some escape ol: organisms into the 
blood. For this reason I am in agi-eeinent with those ndio would dis- 
card altogether the term “sapremia” as apiilied to jnierperal uterine 
infectious for I regard eveiy ease as a potential septicemia. In teach- 
ing I have found this Anew a great help in bringing home to the stu- 
dent the inadAHsability of any interference Avith the interior of the 
septic uterus until Ave are reasonablj’^ sure that the actiAuty of the 
organisms has ceased, as evidenced by a normal temperature for some 
days. From our experience of both aethm and conserA-atWe treatment 
most of us have no hesitation in preferring the latter. When so 
treated the majority of cases sIioav no Avide dissemination. In some 
the infection seems to remain localized to the interior of the uterus 
producing for some days a profuse, fetid lochia, tenderness, and de- 
layed iiiAmlution of the uterus and fcAmr. Such patients make an ap- 
parently perfect recoAmi-j’- although as Ave shall discuss later thei-e 
may be after effects in the form of chronic metritis and fibrosis uteri 
Avith its attendant symptoms. 

In some of these cases Avhei-e there is more or less localized tender- 
ness over one or both sides of the fundus the question arises as to 
Avhether this is indicative of a salpingitis or of a cellulitis in the broad 
ligament. The latter is much more common than the former after 
full-time labor. The localization of the inflammatory process in the 
cellular tissue bj’’ lymphatic extension in a case of serious puerperal 
infection is something to rejoice in. It is veiy seldom tliat ndde lymph 
or blood spread occurs in such. Careful Avatch on the size and char- 
acter of the exudate and frequent leucocyte counts aagII rcAmal any 
pu.s formation and dissection along the cellular tissue planes. Early 
incision AA'ith di-ainage is called for under these circumstances. It is 
extraordinary hoAV large these cellulitic exudates may become and 
hoAv quickly and completely they absorb AAothout the formation of 
pus and apparently Avithout leaA’ing behind any lesion AA'ithin tlie 
peritoneal cavity. Sucli patients are less likely to .suffer fi-om late 
after effects such as chronic pehdc pain and sterility than those in 
AA-hom there has been a postabortal infection. Tlie folloAving cases 
illustrate these iioints; 

^Irs. R. dcvelopod a .scA'crc streptococcal infection IjCginning on the second diiy 
postpartum. Temperature Avas maintained at a higli Iga’cI for nineteen days and 
from the sixth day of lier illness a mass was palpable in the pch’is and loAver 
abdomen, which was diagnosed as a cellulitic exudate. Her temperature did not 
become normal until the fifty-second day and on discharge from ho.spital some 
thickening could still bo felt on both sides of the uterus and around the cen'ix. 
Blood cultures throughout her illness Avere sterile. On her first A’isit to the FoIIoaa’- 
Up Clinic tAAo AAeeks after discharge the peh-is Avas found to be absolutely clear. 
This jiatient, fourteen month.s later, is tiA-e months pregnant and feeling perfectly 
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Mrs. C. had a severe hemolytic streptococcal infection beginning on the second 
day postpartum. Temperature intermittent and often reaching 105° F. up 
to tlie twentieth day. Blood culture negative. Iklarked swelling and induration 
developed in the pelvis all round the uterus. On the forty-first the exudate was 
explored and some pus evacuated. Patient was discharged from hospital on the 
fifty-seventh day when there was still considerable thickening and induration 
present but her temperature had been normal for a week. Four months later the 
mass had completely di.sappeared and there was only a little indefinite thickening 
to be felt. One month later she became pregnant. Her pregnancy was uneventful 
and she was delivered normally of a healthy seven and one-half months child followed 
by a normal puerperium. Examination of the pelvis one month after this showed 
no pelvic pathologj'. 

Mrs. L. had a severe hemolytic streptococcal infection beginning on the second 
day jiostpartum. She had a temperature ranging between 104° and 100° F. for 
nineteen days. Blood culture negative. On the fifth day of her illness a tender 
mass could be palpated, to the left of the uterus, filling up the vaginal fornix. 
This mass had disappeared by the twenty-second day. Examination of the pelvis 
fourteen months later showed the uterus freely movable. No thickening to be felt. 
Cervix healthy with complete absence of catarrh. 

!Mrs. P. developed a severe hemolytic streptococcal infection on the third day of 
her puciperium. She was extremely ill. Very definite induration in both broad 
ligaments was detected on the tenth day of her illness. The inflammatory mass in 
the pelvis increased in size until the twenty-fifth day when it gradually began 
to decrease. On her discharge from the hospital on the fifty-first day it was still 
quite definite, most marked to tlic right, jind in front of, the uterus. Two months 
later the mass had completely disappeared but sliglit thickening could bo felt at 
the side of the confix. Two months afterwards she became pregnant and had a 
normal pregnancy, labor, and pueiperium. 

For tlie following three histories I am indebted to Dr. W. E. 
Caldwell : 

!Mts. S. was seen in consultation by the late Hr. W. E. Studdiford after attempted 
forceps delivery had failed. Her temperature was 104°, and Hr. Studdiford per- 
formed a craniotomy. Temj)oraturc continued high and a hard mass was palpated 
on the right side of the abdomen by the fourth day. On the sixth day thei'e was 
a similar mass on the left side. These masses ultimately converged and wlien 
joined they reached above the umbilicus. On the twelfth day a double femoral 
jddebitis developed. Temperature reached normal at the end of six weeks ajul the 
ni;iss began to diminisli and liad entirely disappeared six weeks later. Subsecjuenfly 
the cervix was amputated and the ])elvic, floor repaired. A year after this tlie 
]iatient became pregnant and was delivered by cesarean section at which time there 
was no evidence of any inflammatoiy disease in the pelvis. 

^trs. B. seen in consultation by Hr, W. E. Caldwell who iierformed craniotomy 
after lier doctor had failed with forceps. Temperature at the time of delivery was 
lb:;° F. On the seventh day postpartum an indurated mass could be felt in the 
abdomen reaching up to the umbilicus, A week later a quantity of pus was 
evacuated through the posterior fornix. At the end of six months there was still 
considenible thickening to be felt in the pelvis. At the end of a year the uterus 
uas found to be freely movable and in good position, Six months later she bec.ame 
pregnant. Cesarean .'Section was ]ierfornied at tmin. The only pathology found in 
the pelvis was marked varicosities in the broad ligaments. 

Mrs. I . became seveiely infected after a cniniotomy following failure to deliver 
by fon-eps by an outside practitioner. The temperature from the time of operation 
till six weeks later ranged from 100° to 104° F. On the fifth day induration could 
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Le felt on botli sides of the uterus. This extended until the inflammatory mass 
I’eached to the level of the umbilicus on both sides. By the end of three months 
these masses had disappeared and in another three months she was again pregnant. 
Cesarean section Avas performed at term and not a trace of adhesions or of inflam- 
matory reaction could be found. Eighteen months later she had a second cesarean 
section. 

These cases serve to illustrate the complete way in which inflam- 
matory exudates following full-term labor may clear up and empha- 
size the wisdom of noninterference with pelvic inflammatory masses 
due to puerperal infections. I think we are all agreed on that, but 
the fact requires frequent repetition, for many lives are still being 
sacrificed through attempts at their extirpation. Even in those cases 
where the thickening persists and the patients suffer from chronic 
pain and disability we should hold our hand as long as possible. In 
some such there is tubal inflammation and peritonitis in addition to 
the parametritis. Curtis has shown that the streptococcus may remain 
potentially active for long periods of time in such tubes, and may 
cause serious and fatal reinfection when the tissues are contused and 
lacerated, as they always are, in dividing the dense adhesions present 
in such cases. 

As has been mentioned, direct tubal infection with or Avithout the 
subsequent formation of a pyosalpinx is less frequent after full-time 
labor than after abortion but it does occasionally occur. Most of 
these eases are gonococcal in oidgin. The old idea that the gonococcus 
may lie latent in the tubes during pregnancy, springing into acthdty 
after the first Aveek of the puerperium has been discredited by the 
inve.stigations of Curtis AAdio failed to find gonoeocci in any tube 
after ten days of normal temperature. We must, therefore, come to 
the conclusion that AAdien a gonococcal pus tube does develop in the 
puerperium it must be bj'’ an ascent of the organisms from the lower 
genital passages in the early puerperium. Hence the necessity for 
actiA’e treatment during pregnancy. The treatment of such cases as 
do develop pyosalpinx should folloAv the general lines of conservatism 
practiced in the nonpuerperal Avoman. 

The indications for active surgical treatment in puerpei'al iiifeelions 
are fcAv in number. Occasionally a definite absce.ss develops in the 
uterine Avail as the result of a lymphatic spread and, in such, hyster- 
ectomy is called for. The diagnosis of .such cases can only be made 
after some time has elapsed and tlie uterus is found to be definitely 
enlarged, irregular in outline, and tender. Such findings are com- 
patible Avith the i)resenee of a degeneral ing fibroid and llie differen- 
tial diagnosis may be difficnll or ini))ossible till Ihe abdomen is opened. 

iMuch has been Avritten regarding the surgical treatment of septic 
pelvic tlirombophlebitis and some brilliant results have been recorded. 
In 1917 Jeff IMillcr computed the mortality' in the cases recorded in 
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the literature as 32.9 per cent. Baldwin advocates the complete ex- 
tirpation ol: the uterus along with the thrombosed veins without liga- 
tion and with free drainage per vaginam. From this procedure he 
had a mortality of 29.8 per cent. Operative treatment is certainly 
advisable in some cases hut the diffieultj’' is in making a correct diag- 
nosis. This cannot be done until symi^toms have been present for a 
considerable time. The ]persistence of the characteristic swinging 
temperature, with frequent rigoi*s and the detection in the pelvis of 
a more or less definite thickening on one or both sides of the uterus, 
should make diagnosis probable. In determining for or against op- 
eration in such a case, it is necessary to take frequent blood cultures. 
If organisms cannot be cultivated, or are only jiresent at the time of 
the rigors and not in the intervals, the case is favorable. In such 
there is no true septicemia. There is merely a flooding of the blood 
with organisms from time to time, and then they are killed off in the 
blood stream. If a positive culture can be obtained at all times a 
general septicemia is present, and the outcome of operation is not 
likely to be good. In the great majority of cases there is some cellu- 
litic involvement in the neighborhood of the veins, and the more ra- 
tional procedure would seem to be that carried out by Baldwin and 
others of cutting across and removing the veins, and, if necessary, 
the uterus, and draining the pelvis rather than mere ligation. 

Ojieration must not be postponed too long, but, on the other hand, 
many cases of puerperal sepsis which recover must have septic throm- 
bosis in the pelvic veins, it is seldom that a sufficiently definite diag- 
nosis, to justify operation, can be made before a fortnight or three 
weeks after the initial infection, and, in many cases, it will be longer. 
1 have had no personal experience of the operation. In one case with 
characteristic symptoms I had all preparations for operation made on 
two separate occasions, but each time put it off. After running a very 
hectic temperature, with rigors often twice daily for seven iveeks, that 
patient ultimately recovered. 

AVhile it is thus true that in the majority of serious cases of j)uer- 
])eral infection Avhieh survive, recovery is complete and there are few 
after efi!ects, it may be otherwise with some of the less severe eases. 

We have still much to learn regarding the subacute and chronic 
infections of the cervix and uterus initiated at childbirth and in the 
inierperium. What are the organisms principally responsible for 
these cases of endocervicitis of which we see. so many? Are they 
indigenous bacteria of the vagina or are they introduced from with- 
out? Can we by paying more attention to the cervix in the early and 
late puerperium prevent their growth and action? 

I was much impressed by a paper which Dr. Goodall read at a recent 
meeting of the New York Obstetrical Society in which he stated that 
inflammatory lesions of the cervix, many of them due to a strepto- 
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COCCUS, AYcre demonstrable at an early stage of tlie inierperium. How 
many of us on the discharge of our patients from iiospital make a 
thorough specular examination of the cervix and when lesions are 
found at once institute treatment? I confess myself a sinner in this 
respect and there may be others. Here is a big field of preventive 
medicine right at our hand. 

Is there not an inflammatory etiolog}’- behind many of the cases of 
chronic metritis and fibrosis uteri with their attendant menorrhagias? 
Histologic examination does not ahvays give definite evidence of it 
but the feeling of well-being and the imiirovement of health in these 
liatients after hysterectomy has always seemed to me to.be out of 
proportion to what might be expected from the mere stopping of the 
excessive bleeding. It is as if some definite focus of septic absorption 
had been removed. A similar rapid improvement in general health 
does not in m.y experience folloAv radium or x-ray treatment. 

In this necessarilj^ incomplete consideration of the subject of post- 
partum pelvic infectious I haAm been able to touch on only a fcAV 
points, leaving to those Avho Avill follow in the discussion the filling in 
of the gaps. 

To focus that discussion the following broad genei’alizations may 
be stated: 

1. The majority of severe puerperal inflammatory lesions are due to 
infection by organisms introduced from Avithout. 

2. The portal of entry of these organisms may not always be the 
extei'ual genital canal. 

3. Indigenous vaginal and cervical oi’ganisms may cause serious 
pelvic inflammation and also less seA'ere and more chronic lesions of 
cervix and uterus. 

4. Localized puerperal inflammatory exudates tend 1o absorl) and 
usually do so completely, leaving no after effects. 

5. In serious infections conseiwative rather than radical ti-oatinent 
gives the best results. 

G. In the less severe infections of the cervix and uterus more ac- 
curate diagnosis and earlier treatment might prevent later 1 rouble. 
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THE TREATMENT OF SEPTIC ABORTION 


By Geohoe Gelliiorj^, M.D., P.A.C.S., St. Louis 

(From the Departmeni of Gynecology ami Ohsicirics, St Louis UniversUy School 

of Medicine) 

T he problem ol abortion lias become Y'orld-Avide. A steady increase 
in its frequency liad been noticed in all countries for the past thirty 
years or more, but in the la.st decade this increase has been positively 
appalling. In 1890, there was, in Germany, one abortion to every ten 
hirths;^ in 1911, the proiiortion had dropped to 1;5.“ In 1919, in Hain- 
burg, to quote but one example, one abortion occurred for every two 
births;" and in 1926, there were in the same city two abortions for 
evei-y three births.'* The actual number of abortions each year in 
Germany is somewhere between 500,000- and 875,750.“ 

Conditions in this country are, probably, not quite so bad though 
for lack of any .statistics wc may not be too sure about it. 

This enormous increase is brought about almost altogether by crim- 
inal interruption of pregnancy whether carried out by shady physi- 
cians or midwives, by persons without any sort of previous training, 
or by the jiatients themselvc.s. Compared with this, all other etiologic 
factors of abortion sink into insignificance. Ninety per cent- or more’’ 
of all abortions are criminal abortions. 

A large number of such abortions becomes febrile, that is, results 
in infection. In 1917, the percentage of septic abortions was estimated 
at about 10;“ today it is, probably, much higher. Death from infection 
occurs in so great a proportion that the mortality of criminal abortion 
far exceeds that of childbirth in general while the morbidity with 
its far-reaching influence upon the later life and health of the indi- 
vidual remains wholly incalculable. 

There is, therefore, every reason to search for the most efficient 
treatment of criminal abortion, since we as physicians cannot hope 
to prevent the widespread evil by influencing its underlying social, 
economic and moral causes. 

Treatment of criminal abortion is synonymous with that of septic 
abortion; tor. owing to its clandestine nature, we hardly ever are 
called ujinn to treat a ease of this kind until complications have set in. 
Such a ])ati(!nt. as a rule, has been bleeding more or less profusely for 
some time and. consequently, is in a state of secondary anemia. There 
is usually an ill-smelling vaginal discharge. Fever, varying in de- 
gree. is iiresent and is ])articularly ominous if the pulse rate is too 
high in jiroportion. Chills and pain denote complications outside of 
the utf'rus, sucli as ])aramef ritis, jiyosalpinx. ])f‘]vie pcM’itonitis. tbrom- 



548 THE AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOUY 


boplilebitis, and general peritonitis; and there is always the possibility 
that the abortionist may have produced a perforating traumatism in 
some part of the genital tract. 

I am fully aAvare that a febrile incomplete abortion may occur 
spontaneously either by ascent of bacteria from the vagina or cervix 
or by way of the blood stream in acute infectious diseases, but I think 
it is a good practical rule to consider every such case a criminal abor- 
tion until the conti’ary has been proved. 

This attitude must needs influence our therapeutic actions and as- 
sist us in selecting from the multitude of remedial measures which 
have been recommended. This very multitude is, of course, a disheart- 
ening indication of the fact that our treatment of septic abortion is 
far from satisfactory. 

We ma.y divide the therapy into general or systemic, and local treat- 
ment. 

As to general treatment, three methods have been suggested. 

(Specific therapy by means of vaccines and serums, despite its gen- 
erally disappointing results, still has its advocates.^ 

Chemotherapy, that is, the introduction of antiseptic solutions into 
the circulation, has always been unsuccessful and often enough dis- 
astrous in its effects. Neverthelc.ss it is being revived at present in 
the intravenous injection of mercurochroine though the necropsy find- 
ings studied in the chief medical examiner’s department of the city 
of New York® leave no doubt as to the high toxicity of mercurochrome 
whereby lesions in kidneys and intestines are produced which may 
contribute to death. 

Moreover, it seems an elusive hope in any blood-stream infection to 
kill all bacteria circulating in the blood by injecting a bactericidal 
solution into the vein. If there are no bacteria, but only their toxins 
in the blood, it is even more difficult to see how any such treatment 
can be of benefit. At any rate, any antiseptic solution strong enough 
to kill bacteria, will also do damage to the blood cells, the walls of the 
blood vessels, and the surrounding tissues. 

Much better founded theoretically and far superior in its practical 
results than either of the tAvo methods, is the nonspecific protein ther- 
apy by Avhich the natural power of resistance against infection is 
raised and the means of self-defense of the body are stimulated to 
most intense activity. Therein lies at once its strength and its limi- 
tation. For it is obvious that hopele.ssly damaged or Avorn-out cells 
cannot be revived by any stimulus hoAVOA'cr poAAmrful. The percentage 
of failures, therefore, AA'ill be ])roportionate to the stage and intensity 
of the infection Avlien it is fir.st encountered. The relative harmless- 
ness of protein injections, hoAA'eA'er, justifies a trial even in scA'cre in- 
fections. Whether the ]irotein therapy takes the form of inti’amiiscu- 
lar injections of milk, as adA'oeated by me before this society four 
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ycfirs Ago'' or of rcpootccl blood trnnsfusions, as rGcoiiiiiicndcd bj 
PoIaU,’” is, to iTiy iiiiiul, of less importAuce tliAii the promptness witli 
which this Irentmentis instituted, Aud its employment in conjunction 
with other meAsures known to Act as cell stimuli, such as fresh Aii, 
sunshine, stren{?thcning food, etc. 

JIofhAuer” Adds pituitAry cxtrAct, Administered inti-AVenously, to 
]n-otein injections, And Kiistner'- recommends strong- Alcoholic drinks 
in hirge doses, both with the Anew of stimulAting the hcArt. 

The IocaI treAtment of septic Abortion revolves About the question: 
Should the Aborting uterus be emptied in the presence of fever? Here 
Agnin we find three niAin procedure.s, nAinely: 

3. Aclive Trcaimevt . — ^In every febrile Abortion the uterus is denned 
out immediAtcly unless there nre inflAmniAtory complicAtions in the 
vicinity of the uterus. Whether the evAcuntion .should be done bj" 
digitnl or instrumentAl curettAge is still a moot point. 

2. Expcciant Tycafmeiit . — Plnce the pntient under a genernlly 
strengthening regime nnd wnit for the fever to subside. From three 
to eight or more dnys later evACuate the uterus if the latter has not 
emptied itself spontaneously by that time. 

3. Conservative Treatment . — No local manipulations are permitted, 
and the expulsion of the uterine contents is brought about solely by 
quinine, pituitrin, and the like. 

The advocates of both the expectant and conservative treatments 
consider immediate evacuation indicated only if a dangerous hemor- 
rhage occurs. This, however, is Amry rare. 

Wo cannot pass lightly over any of these conflicting A'iews because 
each of them is represented by men of recognized ability, experience, 
and judgment. The most natural thing Avould be to adopt that method 
which statistically has yielded the best results. Unfortunately, the 
pi-oblem cannot be solved in this Avay. Heynemann- has shown A’ery 
convincingly the many sources of error Avhich in this particular ques- 
tion render statistics unreliable. Moreover, if one studies the figures 
lu-esented in the literature, the actual differences in the end-results 
from one or the other form of treatment are much too slight to per- 
mit of definite conclusions. 

The advocates of active treatment claim that in daily practice the 
hand of the phy.sieian is forced by the demand on the part of the ])atient 
or lier family for immediate relief. Any temporizing will drive the 
patient to another phy.sieian. An abortion, they say, terminates only 
when the uterus is empty. Bleeding ceases then at once, and fever, 
perhaps with the exception of a solitary chill after curettage, disap- 
pears promptly. Convalescence is, therefore, .shortened; the reduced 
duration ol hospitalization and earlier return to work lessen the eco- 
nomic hardship. 



550 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

Sucli a favorable outcome, however, is not always the rule. Curet- 
tage is often followed b3^ a serious aggravation of the infection. The 
protective wall of Ieuc0c3d.es and fibrin is broken through, and the 
organi.sm nia3’' be flooded b3’' bacteria or their toxins. Hence, a super- 
ficial and not dangerous infection might conceivab]3^ be converted into 
one with strongl3r invasive qualities.^^ Parametric or perimetritic in- 
flammation ma3^ then be the consequence, and in that case convales- 
cence would be considerably prolonged. If, on the other hand, the 
infected uterus is left at rest, the virulence of the bacteria usualbv 
decreases;^-''’ and the fever, as a rule, disappears spontaneou.sl3q at times 
even quite rapidhL Involvement of the pelvic structures seems to be 
less frequent under this regime. 

At an3^ rate, it must be admitted that Avatchful waiting can do no 
harm. A death which occurs under conservative management, can 
l)robabl3’’ not be preA’^ented b3^ actiA’^e interA'ention. The latter carries 
Avith it also the danger of perforation AAuth curette, dilators, placental 
or dressing forceps, and even the finger. The bleeding Avhich to most 
ph3’’sicians is an indication for immediate interference, is hardl3’' ever 
copious enough to be alarming and can, moreover, be held in check 
b 3 ' a skillful tamponade of the A’^agina Avhich, in turn, encourages spon- 
taneous expulsion of the infected tissues. 

Which of these opposing plans of Heatment are Ave going to teach 
our students, Avhich shall Ave recommend to ph3^sicians? For, remem- 
ber, this problem concerns the general practitioner quite as much as 
the obstetric specialist, because the great majox’it3’^ of septic abortions, 
in this countiy at least, is cared for outside of hospitals. One can 
readil 3 ' imagine hoAV confused a reader in search of information Avould 
be if he found in one textbook a definitel3’' active therapy espoused 
and in another textbook an almost nihilistic conseiwatism adA'Ocated 
Avith equal positiA^eness. It seems to me that the American G3mcco- 
logieal Societ3’’ because of its preeminence' in the countiy, can render 
the medical profession a distinct seiwice b 3 ' endorsing a polie 3 ’’ Avhich 
Avould serve .specialist and practitioner alike. 

In proposing .such a course of action, it might be Avell to bear in 
mind that eveiy septic abortion is almost certainl3' a criminal abor- 
tion, that Ave are taking charge of a case Avithout knoAving the kind of 
infection and extent of tranmati.sm inflicted, and that, if death ensues, 
Ave are likelA^ to be blamed for the .sins of the aboi’tionist. This con- 
sideration should teach us caution and Avarn us against an overactive 
management. A aa'IioHa' conseiwatiA’e attitude, on the other hand, is 
apt to meet A\'ith practiced obstacles and opposition on the part of the 
patient. 

The be.sl modi* of jn-eeedure is probablA’ a compromise befAA'een tbo 
1a\-o extremes on i>riiu;ii)les of iMiifieation of IreatmeTit AA'liieb nniA' be 
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acceptable to everyone. With this end in view, I venture to submit 
the folloAving theses to your discussion: 

1. Every febrile abortion is potentially a serious condition Avhich 
should be treated in a hospital. 

At the present stage of our knoivledge we are unable to foretell 
the virulence of the infection. Laboratoiy findings are only too often 
misleading. On the other hand, even a slight and apparently innocent 
elevation of temperature may be the forerunner of a grave sepsis; this 
Avas well illustrated in a ease mentioned b.y Baer and Beis.^® 

2. Energetic systemic treatment is instituted at once. This consists 
of rest in bed, fresh air, forced feeding, alcohol, iirotein therapy (milk 
in.-jections, blood transfusions), hypodermoclysis, etc. 

3. The initial examination is made cautiously. 

a. If there are definite complications outside of the uterus and even 
if there is only tenderness on palpation, strict conservatism must be, 
observed. We then treat no longer the abortion, but its complications, 
and at most Ave may resort to quinine and pituitrin. 

b. If ovular remnants protrude from the dilated ceiwix, they are 
pulled out AAuth the placental forceps. 

4. If a severe hemorrhage occurs at any time during the first tAvo 
days, the vagina is gently packed Avith iodoform gauze, the end of the 
strip extending into the cerA'ieal canal. 

5. If reexamination on the third day reveals no complication or 
tenderness outside of the uterus, curettage is performed irrespective 
of fever. 

Proper ojierative technic is of decisiA'C importance. The cervix is 
gently dilated in general ane.sthesia. The dilatation should be made 
Avith Ilegar dilators, not Avith instruments of the Goodell type because 
Avilh the latter, tears of the ceiwix are not ahvays aA’oidable. The 
uterus is curetted quite lightly Avith a very large, sharp loop curette. 
The size of the instrument aA'oids the danger of perforation, par- 
ticularly if, prior to the dilatation, 1 e.c. of pituitrin has been injected 
intramuscularly. The sharp curette, used in this manner, is far loss 
A’iolent than the blunt curette Avhich requires much more force in dis- 
lodging placental remnants from the uterine Avall.^" The same objec- 
tion applies to finger curettage, as it entails too much dilatation and 
a great deal of kneading and ma.ssaging of the uterus. 

(). After evacuation, the uterus is kept contracted Avith ergot, and 
milk injections are continued until the feAmr has permanently disap- 
jieared. 
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TUBERCULOUS SALPINGITIS 

By Charles C. Norris, M.D., P.A.C.S., Philadelphia, Pa. 

F ive to ten per cent of all eases of saliiingitis are of tuberculous 
origin. In tlie laboratory of Obstetrics and Gynecologj'’ at tlie 
University of Pennsylvania tuberculosis has beeir demonstrated in 7.7 
per cent of all eases. In cases of tuberculosis of the female genital 
tract tlie tubes are affected in 90 jier cent, the corporeal endometrium 
in 50 per cent, the ovary 40 per cent (oophoritis 5 per cent, peri- 
oophoritis 35 per cent), cervix 2 per cent, vagina 2 per cent, external 
genitals 1 to 2 per cent. 

All cases should be viewed as secondary, although there are a few 
probably authentic primaiy cases recorded in the literature. Primary 
genital tuberculosis is so rare that many authorities deny its exist- 
ence. Experimentation has shown that large numbers of virulent 
tubercle bacilli may be deposited in the vagina without the animal 
developing tuberculosis. When tuberculosis does develop, it is usually 
distant from the site of inoculation. The route of infection in these 
eases is generallj^ through the jielvic lymphalics. The proportion ol 
“takes” may be increased by a preliminary excoriation of the lining 
membrane of the vagina or by the production of a preliminary chem- 
ical or baeteriologic vaginitis. Even if this is done, the genital tract 
is relatively infrecpientU’' attacked although distal lesions may result. 
The wives of men suffering from tuberculous epididymitis rarely de- 
velop genital lesions de.spite the fact that virulent tubercle bacilli 
must frequently be deposited in the vagina with the seminal dis- 
charges. The fact that a few a.scending infections do apparently 
occur as a result of laboratory experimentation and that a few rare 
instances of ascending genital tuberculosis have been observed in 
women should lead to precautionary measures being adopted by men 
known to be suffering from genital lesions. The fact of the matter 
is that even in these later cases other routes of infection are more 
likely than is the ascending one. 

The tidies are generally the primary genital foci and the ampullas 
of the tubes the first ])ortion attacked. The coriioreal endoniotriiini 
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is invadfitl in a])Out iialf tlic cases and is probably often tlie result of 
extension from the tubes. Tuberculous endometritis is often some- 
what irregular in its distribution, especially in the early cases, and 
the area suiTOuuding the internal ostia is most frequently attacked. 
In some cases the endometrium is probably iuAmded at the same time 
as the tubes and in these is the result of a blood-borne infection. 
From the tubes the infection may spread to the iieritoneum and re- 
sult in a general peritonitis or less frequently the reverse may be 
the case. The well-established fact that the tubes are usuallj'- the 
primary intraperitoneal foci is of importance when considering the 
treatment of salpingitis. Preexisting inflammation is probably a pre- 
disposing factor to the development of tuberculous salpingitis. 

I^Iany cases of tuberculous salpingitis are of the unsuspected variety, 
Williams found 75 per cent were of this type. A study of our cases at 
Ihe University of Pennsylvania shoAved that it Avas possible to make 
the diagnosis from the macroscopic appeai’ance of the specimen or 
preopcratiA’cly in 25 per cent of cases, 50 per cent Avcre suspected, 
and 25 per cent Avere entirely un.suspected prior to the histologic ex- 
amination. In tubereidous infections of the tube the external abdomi- 
nal o.stia exhibit a tendency to remain open longer than in any other 
form of infection. This is especially the case when ascites is present. 
Tubercles may be A'isible upon the iieritoneal coat of the tube and are 
liractically ahi-ays so A\'hen the condition is secondary to a general 
lieritonitis. Cheesy or caseous material is present in the lumen of the 
tubes in advance cases and particles of this material may sometimes 
be attached to the fimbria. Tubereulo.sis sometimes results in the for- 
mation of nodular or .small tumor-like enlargements, especially in the 
isthmus of the tube, the so-called salpingitis ischmica nodosa, although 
similar lesions may be obseiwed in nontuberculous conditions. Hi.sto- 
logically tuberculosis sometimes produces a picture Avhich is super- 
ficially suggestive of carcinoma. The epithelium may be reduplicated, 
the cells irregular in size and staining properties and a false appear- 
ance of ncAv gland formation may be present. The presence of tu- 
bercles is characteristic and the differentiation from carcinoma is 
easily made by an experienced pathologist. 


A family history of tuberculosis may be present and a liistory sug- 
gestive oi tuberculosis elscAvherc in the body is generally obtainable. 
The lungs are the primary site' in the ma.iority of ease.s. A history of 
freciuent “colds,” chronic coughs, and pleuri.sy or of bone or joint 
lesions may be present. A ])eriod during Avhich there has been a slight 
but unaccounted for cA’cning ri.se iu temperature is suggestiA’e. In a 
certain ■i)rojK»rtion of eases there liaA-e been a preA'ious general peri- 
tonitis usrially of the ascitic A'ariety. In some indiA'iduals the general 
health has been poor and they haA'e been underweight for years. 
Fareful qne.stioning Avill often elicit the fact that there has been a 
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mild exacerbation of the primary lesion a few weeks or months prior 
to the development of the pelvic symptoms. Despite the fact that 
nearly all cases are secondary, occasionally no definite history sugges- 
tive of the primary lesions is obtainable. The onset is often insidious, 
and the course marked by moderate exacerbations and remissions. 
The resistance of tuberculous salpingitis to the ordinary expectant 
treatment usuallj^ employed for pelvic inflammatory disease is marked 
and may be the first point to suggest the etiology of the condition. 
Tuberculous salpingitis is ncarl3'^ alwaj’^s bilateral, hence pain is pres- 
ent in both ovarian regions. Nausea, vomiting, tympanites, constipa- 
tion, anemia, moderate Icucoc.vtosis and a shortened sedimentation 
time and the usual symptoms of a pelvic inflammatoiy disease are 
present in var.ying degrees. Irregular fever varying from 99° to 103° 
F. with its aceompaiyying phenomena is the rule. All the sj^mptoms 
are Amriable. In some eases the sjnnptoms produced bj'- the primary 
lesion overshadow those of the .salpingitis. Amenorrhea or scanty, 
irregular or painful menstruation frequentlj’^ precedes the onset of the 
pelvic sjuiiptoms. Persistent diarrhea is suggestive of an intestinal 
involvement. 

Apart from the previous histoiy of the ease 'and the tendencj’- of the 
disease to run a more or less chronic course despite treatment, tuber- 
culous salpingitis should be suspected when there is an absence of the 
s.vmptoms of gonorrhea or a previous pregnanc.y or when the lower 
genital tract is normal and presents no signs of an ascending infec- 
tion. Salpingitis in the virgin is nearlj' alwaj^s of tuberculous origin. 
Its bilateral character, tendenc.v to resist the ordinary expectant 
treatment, poor general condition of the patient out of pi’oirortion to 
what would be expected from the pelvic lesion are all points sug- 
gestive of this A'ariet.v of infection. The development of a subacute 
or chronic general peritonitis nsuall.y of the ascitic varietj'- and evi- 
dence of a primary lesion elsewhere in the bodj' are all more or less 
characteristic of tuberculosis. A small amount of free fluid is often 
dcmonsti'able in the culdesac even in Ihe earl.y stages of the disease. 
In the gonococcal t.vpe of pehde inflarnuratory disease the endo- 
metritis and cervicitis pr-ecede the .salpingitis, whereas with tubercu- 
losis the reverse is often the case; hence, iir tire latter variet.v leucor- 
rliea ma.v be absent or* develop .subsequently to the onset of the 
tubal lesions. 

Treat ineni . — The jrrimaiy focus must be accorded due considei’ation 
arrd even in thos:e cases where no irrimary focus can be demonstrated 
due precautions should be instituted and the case treated as if a 
small (luiescent lesion were known to exist. In tin's connection, it 
.should be rrrnembered that jrh.vsieal signs of a jndmonary lesior) 
geiK'rall.v underestimate the extent of the disease. Practicalfv all 
these cases are secondary and the liazards of opervition, thcrefoi-e. 
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greater Ilian in the nontiibercnlous inclivicliial. As a result, indications 
for operation should be more pronounced than in the connnoner vari- 
eties of salpingitis. Fortunately, in the group in "which the tubeicu- 
lous character of the infection is not suspected the primary focus is 
generally small and quiescent and these patients usually bear even 
ether anesthesia well. As the primary focus is usually in the lungs, 
anesthesia is an important factm*. Here, if anywhere, spinal anes- 
thesia po.ssesses many advantages. Local anesthesia may be possible 
for some of the milder cases but the fact that many cases of tuber- 
culous salpingitis present operative difficulties in the shape of dense 
adhesions and often massive adnexal lesions with matting together 
of the omentum and intestines make this form of anesthesia unsatis- 
factory for the average .surgeon. 

The tendency for the disease to resist all forms of expectant treat- 
ment, the frequency of the subsequent development of a general 
pritonitis and the fact that the tubes are usually the primary intra- 
peritoneal focus call for their removal when this is not contraindi- 
cated by other existing conditions. When operation is necessary, 
conservative surgery should be performed. A panhystereetomy is 
rarely indicated. Bilateral salpingectomy should be the rule, and gener- 
ally it is better to remove both tubes even if only one is macro- 
scopically diseased. Sterilization of the patient is less disadvantageous 
in thc.se than in other forms of salpingitis. The corporeal endo- 
metrium is attacked in about half the cases, hence a high supra- 
vaginal amputation with cauterization of the cervical canal from 
above is often necessary. Drainage adds to the likelihood of fistulas 
and should b« avoided when possible. As in all forms of pelvic in- 
flammatory disease operation is rarely indicated during the acute 
stage of the disease. A jireliminary course of expectant treatment 
is nearly always advisable and in a proportion of cases is curative. 
3n addition to the exjiectant treatment employed foi* the commoner 
varieties of pelvic infl;nnmatory disease, certain special measures are 
advisable in those cases suspected of being of tuberculous origin. 
Best, fresh air, sunshine, preferably at an altitude of from 3000 to 
oOOO feet, forced caloric diet, and whisky in the form of milk punches 
is indicated. Heliotherapy is especially valuable, but .should not be 
pushed when acute pulmonary lesions are present. Dretzka' and 
Gauvaiir emi>ha,size the value of sunlight. Heliotherapy should be 
regarded as an adjunct but not as a s]iecific treatment. There is no 
satisfactory substitute for suidight but artificial light may be tried 
when heliotherapy is impossible. Carbon arc light is said to resemble 
sunlight most nearly and daily treatment with a diffuse carbon light 
may he given, beginning with half-hour e.xposures and gradually In- 
creasing the duration of the treatment. Some authorities follow with 
ultraviolet rays. 
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X-ray therapy has been employed for the treatment of pelvic and 
peritoneal tuberculosis with good results. Siedamgrotzkj^® denies that 
the x-raj'’ possesses any bactericidal action upon the tubercle bacilli. 
He attributes the beneficial effects obtained to the destruction of the 
tubercles and tuberculous granulation tissue and its replacement by 
a cicatrix. Mai'tius^ has reported the end-results secured in a series 
of 28 cases. These he divided into two groups. Group I was com- 
posed of 9 cases which Avere considered inoperable and Avere treated 
by x-ray therapy. In Group II there Avere 19 cases, all of Avhich Avere 
submitted to operation. Of the inoperable cases 4 Avere cured, 4 
improA’^ed and 1 died six months later of pulmonarA’’ tuberculosis. 
Group II consisted of tAVO classes, the first Group II-A consisted of 
8 cases of Avhich 6 Avere eorrectlj'’ diagnosed before operation and 2 
in Avhich the tuberculous character of . the infection Avas suspected. 
Of these 8 cases, 1 died shoi'tly after operation, 3 succumbed sub- 
sequently, 1 from pulmonai’y tuberculosis, 1 from general miliaiy tuber- 
culosis and 1 from a tuberculous meningitis. Group IT-B consisted 
of cases in Avhieh the tuberculosis Avas un.suspected prior to opera- 
tion. Of these, one died tAvo years after operation from intestinal 
tuberculosis ; the remainder Avere either imjiroved or cured. Cassidy’’ 
reports 17 cases of pehdc or peritoneal tuberculo.sis treated Avith deep 
x-i’ay, 10 Avere cui*ed, 2 improved, in 3 there Avas no change and 2 
died. Utei’" has employed x-ray therapy and reports a series of 24 
cases treated Avith satisfactory results. 

Many cases are clearly inojAerable and these .should be treated by 
hygiene, diet, fresh air, heliotherapy and x-raj’’ as already indicated. 
For the mild or suspected cases .similar treatment is indicated, but 
if improA'ement is not noted, remoAml of the intraperitoneal foci should 
be pei’formed Avithout undue loss of time. All postoperative cases 
should receHe a routine course of hygiene, diet and Indiotheraiiy. 
X-ray therapy is Avorthj^ of a trial. The dosage of x-i-ay varies con- 
siderably in different eases but is usuallj’- not sufficient to ])roducc 
amenorrhea, and a castration dose is not required. 


RESULTS 


Total iiiimljer of cases followed for 2-19 yc.ars 40 

Total number of cases treated by operation •'’>0 

Total number of eases of salpingitis alone 22 

Total number of cases of salpingitis and general tuberculous peritonitis 11 

lilortality, immediate and late, all cases 22 per cent 

Mortality, expectant treatment alone, all cases 32 “ “ 

Mortality, expectant treatment and oi)eTation 9 “ “ 


TiforialUy Operative 
Salpingitis 

Salpingitis and general tuberculou.s peritonitis 
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Average stay in hospital days 

JtcsnUs oa Jicfrard.i Cures 

Cured or improved, expectant treatment ^ SO por cent 
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FACTOES PREDISPOSING TO PYELITIS IN PREGNANCY 

By Jaaies AV. Duncan, M.D., Montreal 

(Cliairal Professor of Ohsictrics and Gynecology, McGill University, Obstetrician 
and Gynecologist, Poyal Victoria Bospital) 

AND 

I\Iagnus T. Seng, ]\I.D., Montreal 
f'/Lssocintc Urologist, Jloyal Victoria Bospital) 

T he effort placed before you in this paper is a preliiniuary re])ort 
of a survey of the healthy pregjuiut and puerperal tvoman, in so 
far as the protective mechanism of her urinary tract is concerned. 

AVe would emphasize the fact that, in this endeavor, we are in no 
way dealing with the active infection, “pyelitis.” 

In this study, covering a period of two years, we have attempted to 
carry our investigation through four main avenues: 

]. Is there an interference with the proper ureteral and renal drain- 
age? 

2. Is there a constant ureteral and renal dilatation? If so, at what 
term does this begin; when does it reach the maximum; to what de- 
gree does this develo])? 

3. Is there definite stasis; at what term and in what degree does it 
occur? 

4. AVhnt knowledge could be obtained of a potential infection? 

The material used in this study consisted of seventy-eight ■women, 
forty-two in the antepartum and thirty-.six in the puerperal state. 

Of the antepartum subjects, fifteen were primiparae and twenty- 
seven multiparae. These patients were, carefully chosen because the 
history, in each, was free of any evidence of renal infection. 

The technic of the preparation of the patient was the same in all 
antepartum patients: Hospitalization for twenty-four hours previous 



558 THE AMERICAN JOURNAL OF ORSTETRICS AND GYNECOLOGY 


to examination, absolute rest in bed, forced water intake, the rectum 
emptied, vulva shaved, gynecologic scrub-up. 

The investigation of the postpartum cases was necessarilj’’ delayed 
until such time as marked danger of infection to the genital tract had 
jiassed. Consequently our study in this series dates from the ninth to 
the twenty-fifth postpartum day. 

The method of approach to our hypothetical questions was a detailed 
study from the urethral orifice to the pelvis of the kidney of each pa- 
tient. The urethra was catheterized and a specimen of the bladder 
urine obtained for a complete anal.ysis and cultural growth. The blad- 
der was filled to capacity Avith a 6 per cent sodium iodide solution, 



Fig:. 1. — Cy.stograin in antepartum patient at scventli month. .Sliows a distortion of 
the bladder, ctiaracteristic of all antepartum women. 

the patient placed in the exaggerated Trendelenberg position for ten 
minutes and a cystogram taken in this posture. 

The Brown-Buerger cystoseope Avas introduced. The A'esical neck, 
the ureteral orifices, and the bladder Avere closely studied for abnor- 
malities. The ureters Avere then catheterized to the renal pelves Avith 
No. 5 French ureteral catheter.s. iS])ecimens from the sejiarate hid- 
neys Avere taken for analyses and cultures. FolloAA-ing this, the renal 
peh’es and ureters AA'ere filled AA'ith a 1.2 iier cent sodium iodide solu- 
tion and skiagraphed. 

The iodide solution aauis in.iecled sIoaa-Iv by syringe, both sides being 
filled simultaneously. No manometer AA'as used. (Jreat care aa’JS taken 
to inject sloAA'ly and to stoj) at tile slightest cA'idmice of jiain. In this 
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way, wo wore able lo obtain bilateral nretcro])yelograins with but four 
iustanco.s of complaint ujion the part of the patient. 

The Ureihra. — Tlu* uretbra of the pregnant woman .seemed to share 
with the rest of the pelvic organs in the marked general congestion. 
There existed a noticeable ease with which the eystoscope could be 
passed. Tn the postiiartum woman the congestion had disappeared. 

Bladder.— OWxQY than the very pronounced changes occurring in the 
trigone, the bladder mucosa of the pregnant woman .showed very few 



Pif,'. — Cy.*--to>:r;itn in po-^itpiirtuin c.-i.'tc at eleventh <l.ay. In contradi.qtinction to the 

nntei)artnni bl.-idder tiil.s picture rliows a inarUed rela.vation. 


difiVrences from that of her non]>regnant sister. The ve.ssels were 
larger, fuller, and at times tortuou.s. Cy.stograiihy revealed some very 
interesting and sometime.s .startling changes in the cojitour of the 


bladder (Fig. 1). 

J he postjuirtum bladder had already resumed the appearance of 
that ot the noipiregnant woman as early as the ninth day. Cystogra- 
phy showed no distortion but considerable relaxation (Pig. 2). 

Contrary to the findings of Gauss.’ corroborated by Stoeckek^ Ilof- 
bauer.- and Lueh.s.* Ave were unable to demonstrate an insufficienev 
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of the ureterovesical valve at any stage of pregnancy or in any of the 
puerperal cases in our series. 

Trigonum. Yesicae. — This portion of the bladder iu the pregnant 
woman presents a decided change from the normal. Congestion of the 
mucosa became apparent early — in multiparae at the eighth Aveek, in 
primiparae the tenth week — as in all the pelvic organs it was progres- 
sive as pregnancy proceeded. 

At about this same period of pregnancy a new feature began to make 
itself apparent. There Avas a lengthening of the vesical trigone from 
the urethrovesieal orifice to the interureteric ridge and a broadening 
of the base at the triangle, so that in many eases the ureteral orifices 
Avere really further apart than in the bladder of the nonpregnaiit 
Avoman. The impression obtained at cystoscopy Avas that a eroAvding 
upAvard of the trigone oeeurred, giving less room than usual. This Avas 
so pronounced in a number of eases that the cystoseope passed through 
the urethra directly on to the trigone, so that the catheterization of 
the ureters had to be performed from a considerable distance. 

The elevation of the trigone Avas most noticeable along the inter- 
ureteric ridge, Avhicli stood out Avith unusual prominence. The floor 
of the bladder fell aAvay from the ridge rapidly and acutely, so that it 
became a valley, or even a bas fond. Perhaps this fact is re.sponsible 
for the statement of Curtis'’' that a residuum exists in the bladder of 
the pregnant AVoman. Although Ave encountered no such finding in 
our series, it is not difficult to understand that in a certain percentage 
of cases a residual ui'ine may occur, especially in the last trimester of 
pregnancy AAdien the congestion, elevation and elongation of the vesical 
trigone are most pronounced. 

The Ureteral Orifices presented no change from the normal, except 
as noted above ; the}’’ frequently Avere more Avidelj' separated than 
usual, due to the broadening of the tidgone. Ureteral catheterization 
presented no difficulty AAdiateA’’er from the ureteral orifice to the renal 
pelvis. 

'While the hypertrophy and hyperplasia of the muscle fiber and 
fibrous connectiA'c ti.s.sue, as put forAvard by Hofhauer in his recent 
monograph, may or may not completely involute as early as the ninth 
postpartum day, cystoscopic A’i.sualization of the bladder and trigone, 
at this date, .shoAved a complete disappearance of the congestion, elon- 
gation, and elevation noted in the antepartum eases. 

Bladder Urine. — The catheterized bladder urine in both antepartum 
and postpartum series shoAved no gro.ss abnormalities. In our com- 
plete investigation of seventy-eight cases, albumin aams present in but 
four; casts Avere found in onl3' Iavo. 
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Tablk I. Bladder Urin'e 


MICROSCOPIC AND 
CULTURAL growth 

antepartum 
(per cent) 

POSTPARTUM 

(per cent) 

White blood cells 

40.0 

61.0 

l-'i-Riik pus 

2.4 

19.0 

Coliform organisms 

12.0 

13.0 

Coccal organisms 

45.0 

6G.0 

No growth 

20.0 

19.0 


Microscopic cxamiiiatio)! and cultural growth of tlie catheterizcd 
bladder urine of pregnant, and puerperal women presented, to our 
minds, delinite findings, which were entitled to thorough study. 

We were impre.ssed with the large percentage of the occurrence of 
white blood cells. In our series we will consider the presence of Avhite 
blood cells in the urine, when not due to blood, as clinical evidence 
suggc.stive of infection. Table I demonstrates a 42 per cent incidence 
of infections in the antepartum eases, which rose in the postpartum 
ones to 80 per cent. 

The mo.st surprising finding in the cultural growths was the evidence 
of some variety of the coliform bacillus in these apparently healthy 
l)regnant and puerperal women. The presence of these bacilli inust 
be taken seriously. The very fact that they Avere found indicates that 
they are making their way into the bladder froin some source. 

Regarding the eoccal infection.s, which arc usually considered as 
contaminations of technic, their high incidence in our series makes us 
regard them with suspicion and worthy of more extended investiga- 
tion. 


Tarek IT. UtiETEitAi. UniXE.s 



antepartum I 

iRKillT URCTER LEFT URETER 

1 (per ce.nt) (per ce.nt) 

PO.STPARTUM 

RIGHT URETER LEFT URETER 
(PER cent) (per cent) 

Whito blood ccll.« 

23.S 

9.0 

S.O 

11.0 

Fniiik pii.s 

0.0 

2.4 

2.7 

2.7 

Coliform organisms 

9.0 

9.0 

2.7 

11.0 

Coccal organisms 

50.0 

35.0 

OI.O 

29.7 

No growth : 

50.0 

47.0 

30.0 

0.3.0 


Microscopic examination of the urines fro])i both kidneys shows in 
the presence of white blood cells and frank pus, a marked decrease 
when compared with the same picture of the bladder urine. 

heroas a study of the coliform organi.sms demonstrated the per- 
•sistence of these bacteria in the kidney urine in but a slightly lowered 
])ercentage. This would lead us to infer that a combined cultural 
•study of the bladder and ureteral urines indicates a potential renal 
complication. 

Of interest in this .series was the occurrence of pyelitis in four cases, 
making it.s appearance in the earliest case three weeks after cystos- 
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copy. Three cases developed prenatally, one in a primigravida, two 
ill the multigravidae. One demonstrating the attack, on the tenth 
postpartum day, ivas in a niultipara. Everyone of these cases gave a 
positive coliform growth in the ureteral and bladder urines at the time 
of cystoscopy. 



FiK. — UrotoropyeloFrmm. bilatoml, in .antepartum nniltiimra at tlic Kixtli ■week. 
This .shows early hepiinninp dilatation of the ur<‘lers and renal pdvls. Note the ah- 
sence of abbr<;viatlon In the lower vireter.s. 


URETERAL DlLATAl’lO.NS 


Ureteral 
recognized 
the lir.st to 


dilatations occui'ring during pregnancy have been liilly 
and I'recdy di.scns.s(*d in the lilei'ature. Cniveilliier'’’ wa.s 
observe ureteral dilatation in women dying during tile 



DU.VCAX Ai\0 SEXO: 


I’YEIvlTlS IK PIIEGKAKCY 


563 


latter months of pregnancy and in the puerperium. Olsliausen,' 
l^rutz," Lohlein,'’ Carsond" and others have made similar contributions 
to the literature. All these vorkcrs studied the autopsied -woman. 
Kretschmer and Heaney,'^ Crabtree,’- Pugh,’-' Corbus and Danforth,” 
and Ilunner’-'' are among those who have used the living subject for 
their observations. 



. — l'**ftproi»yolopr;iin, bilateral. In anlepurtuni priniipara at the tenth week, 

ihls showf? u \vf!lMlennr<l dlhilntion Jn both nn-terh’ with ho^innlnj< hyclronephrosis. 
^ot«* the distinct abbreviation In the lower ureteroprrams. 


t>ur effort will be to determine the earlie.st moment of onset in the 
primipara and imiltipara, with a comparison between the two. Sec- 
ondly. to estimate the character of its ])rogn*ss with regard to the 
period of pregnancy, l-'inaliy. to detennine whether or not this condi- 
tion i.s persistent in the nostpaidum period. 
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TABLK III. IJUETERAIi DILATATION 


' 

ANTEPAUTUn 

POSTPARTUM 

PRIJIIPAKA 
(PER CENT) 

MULTIPAKA 
(PER cent) 

(PER CENT) • 

Right 

100.0 

100.0 

86.0 

Left 

GG.6 

• 77.0 

G3.8 

Bilateral 

GG.G 

77.0 

GG.G 

No dilatation riglit 



13.8 

No dilatation left 

33.3 

23.0 

36.1 


Dilatation of the ureter was noted by us as early as the sixth week 
in multiparae and at the tenth week in primiparae. 

With regard to the character and' progress of the dilatation, and 
considered at the different periods of pregnancy, our experience seems 
to show that dilatation, while apiiearing veiw early in both primiparae 
and multiparae, does reach its maximum shortly; at the twenty-fourth 
week in iirimiparae and the twenty-second week in multiparae. The 
amount of sodium iodide solution which could be injected into the 
ureter without pain did not vai*y to any extent, whether in early or 
late pregnanejL It may be stated that upon no occasion was an effort 
made to instill more than thii’ty cubic centimeters of the iodide solu- 
tion. The average amount used by us in our experiments was fifteen 
cubic centimeters. Ureterograms made with thirty cubic centimeters 
in no waj'’ showed a greater degree of dilatation or a better definition. 
Our .studies have impressed us more with the “tissue factor” of each 
individual woman. 

Further, the multiparous woman demonstrated dilatation earlier in 
pregnancy than the primipara. In both parities the right ureter ex- 
hibited some degree of hydroureter in every in.stance. In left-sided 
and bilateral hydroureter the multipai*ae showed a greater frequency 
of dilatation than the primiparae. The more pronounced types of 
hydronreter were found in the multiparae. We liaA'e been impressed 
with the possible fact that the uretei*, like the perineum, having once 
been dilated, particularly as in pregnancy over a period of man3'- 
weeks, involutes apparently to nonnal but in a relaxed state. 

The study of the ureter in thirty-six cases, from the ninth to tlie 
twenty-fifth postpartum daj', reveals the fact that while involution 
has taken place rapidty in a minority of these cases within these time lim- 
its, there still remains a groat majority showing right, left, and bilat- 
eral dilatation. In fact we have ureterograms of two cases which 
demonstrate this persi.stence, in the absence of disease, over periods 
of twenty-one months and nine years. 
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UKETEUAL DISTORTIONS 

33Ggiiining flt the sixteeiitli Avcek tlie ciiitejuirtuiii clifi.erecl from the 
postpartum ureter iii tlie al)rupt termination of tlic uretei'ogram at 
tlie level of its entry into the parametrium. On the other hand the 



pj.:r. n. — Urcicropyolocram. bilateral. In antepartum multlpara at the sixteenth 
'vet k. This .chow.s a inarhetl dilatation and redundancy of Uie right ureter -with a 
moderalt- hydroneplirosis. l>cft ureter not dilated. Abbreviation of right ureter again 
noie.J. 

]K>stpiirtum ureter could easily he traced to the bladder; in fact, a 
dilatation of this lover tliird vas in certain instances demonstrated. 

Kedinulancy ami kinking of the ureter, while a very definite finding 
in both antepartum and postpartum ease.s, was met much more fre- 
quently and in greater degrees in the prenatal .skiagraphs. 
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An appreciable stricture revealed itself but once in this whole series 
of one hundred and fifty-six ureters. This one case was found in the 
left ureter of a postpartum woman. 

'The same observation made concerning hydroureter may be largely 



A 


I'iK- (!. — I'rcteropyeloBram, bilater.al, in antepartum primli)ara at tho twcnty-olKliOi 
wi-i‘U, siiowint^ a dilatoil rislit ureter and iiydroneiiliroKi.';. Note tlie ureteropelvic 
kink. Note bilateral abbreviation. 


a])])li('d to hydronejihrosis. It begins as early as tlie sixth week in 
niultijiarae and tlie tenth in priniiparae and I’caches its inaxiiniim at 
the twenty-fourth week in priniiparae and at the twenty-second week 
in mnltiparae. 
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Taiuj: IV. IlYi)i:oxr:PDi:o.sis 



1 AXTIvPAIITUSr 

■ rOSTPAETU.M 


nuMirAUA 

MTmTirAKA 



(l>EU CENT) 

(pee cent) 

(tep. cent) 

night 

. 9.1.0 

9G 

72.2 

Left 

4G.2 

GG 

! 52.7 

Bilateral 


G2 

44.4 

No dilatation right 

O.G 

1 

27.7 

No dilatation left 

.51.8 

11 

47.2 


]lel'crriD«r to Table IV. tlie freijucnt incidence of hydronephrosis in 
primigravidae and nmltigravidae and the postpartum patient is em- 
phasized. The continued predominance of rifrlit-sided dilatation is 
very evident. Left pelvic dilatation, while not quite so frequent in 
occurrence as left hydrouretei', developed in a larfje proportion of the 
three groups. The same remarks may he made of the ratio of bilateral 
dilatation. The escape of the left renal pelvis, to an even greater de- 
gree than the left ureter, must he remai’ked because of the recognized 
frequency of right-sided pyelitis. 

marked pelvic dilatation on the right side in primiparae was found 
in 76.2 per cent, in multijiarae in 81 per cent, in the postpartum in 
55.5 per cent. 7'he same degree of dilatation on the left in priniigrav- 
idae in 66 jier cent, in inultigravidae in 40 per cent, in the postpartum 
in 27 per cent. 

I\rarkcd hydronephrosis was found much more frequently in the 
multiparous woman. 

AVhile the hydronephroses in our series of antepartum and postpar- 
tum women have been well defined and even marked dilatations, in 
no case have we noted the extreme ]ie1vic distension mentioned by 
other authors. The largest amount of urine recovered in our series 
was sixty-seven cubic centimeters, the average being five. Po.ssibly 
these very much ovei'-dilated renal pelves )-c])orted by others were 
associated with .some degr<-e of infection. Dilatation to the extent of 
thirty to lour hundred and eighty cubic centimeters of urine recoA’ered 
lias been report .-'d by ( rabtrec. 6’here is a vejw evid(*nt recovei’v of 
the pelvic tone early in the period of general postjiartum involution. 
In this survey of the postiiarlum patient, which extended up to the 
twenty-fifth day. there is a peisistence on the right side of pelvic dila- 
tation in 72.2 per cent and on the left of 52.7 per cent of our cases. 
An inqiressinn derived Iroin this fact, enqihasized by Helmholtz.^'’' 
leads us to believe that the dilatation produced in a first pregnancy 
must have ;in intlueuee in the production of the greater frequency and 
the more marhed degree of dilatation found in multiparae. 
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STASIS 

In our inYestigation of this very important factor in the develop- 
ment of pyelitis, Ave have a series of tiventy antepartum and tAA^enty- 
six postpartum cases. 

Our technic has been that developed by Goldstein. Sldagi-aphs 
Avere taken immediatelj'’, and at seA'^en, ten, fifteen, tAA'^enty, thirty. 



Pip:. 7. — Uretcropyologrratn, bilateral, in antepartum miiltipara at tlio twentieth wci'lc, 
showinp very distinctly, bilateral ureteral dilatation with ripht hydi'oncphrosis. U 
illustrates the abbreviation at the pelvic brim and also the separation of the ureters. 

fortA’-fiA'c and sixty minute.s after tlie instillation of .sodium iodide 
solution into the ureters and renal peh'e.s. In antepartum cases our 
obsei-A'atioiis revealed that tlie left, ureter and renal jielvis emptied 
tliemselA’es within tlie normal limits of .seven minute.s witli double tlie, 
frequeucy of the right. 

Conversely, it was- discovered that, in tlie actual stasis from the mild 
degree of fifteen minutes, through the moderate type of lliirly min- 
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iitos to the inarkecl group of sixty minutes delay, the right side out- 
numbered the left in the proportion of four to three. 

We -would emphasize the fact that, in the class of one hour’s stasis, 
the right side outnumbered the left in the proportion of two to one. 

Jn aYcraging the time occupied by the two sides in their efforts to 
empt}' themselves, we have found that the right side required thirty- 
seven minutes, the left twenty-nine. 




i 


« Mliueral. of tho .«;anie p.atleiU .a.s sliown In PiR. 7. Thf? 

'•niplyOi^ I'vc-nty nilnutr-s after the injection of the lo.URe polntion. It phow.s some 


'\Miile ureteral dilatation and hydroneiihrosis usually appear and 
reach their maximum relatively early in pregnancy, stasis, however, 
dnc.s not malce it.s appearance until the twentieth week. Whether it 
is acute or gradual from the onset to the development of an hour’s 
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retention, we are unable to state, not having had the privilege of fol- 
lowing a single ease from its inception to the termination of gesta- 
tion. We may state that several of our cases from the twentieth to 
the twenty-sixth week of pregnancy have shown a delay of one hour; 
conversely, we have had several instances in women at full term com- 
pletely emptying the ureters and pelves in less than thirt.y minutes. 



Fif;. n. — TliLs photoBnipli i.s of tlic same pationt p.'s .shown in Fi^.s. 7 and S. It 
will bt* seen thnt after .sixty jninute.s there J.s a trace of the iodide .solution In the 
pelves and ureters. 


It has been our exiierience tlial the multiparous woman presents 
more frequent, earliei’, and gi'eater degrees of stasis than the primip- 
arous patient. 

A comparison of stasis between the ant(*j)arlum and postpartum 
series presents striking and interesting differences. The postpartum 
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patient TC((uin‘'S but- oiie-lialf tlie avorajje time to empty tlic renal 
pelves and ureters completely. There was no aiipreeiable difference in 
the time demanded by either side. There was no retention beyond forty- 
five minutes. In fact the majority were completely empty within fif- 
teen minutes. In the antepartum series we found that 30 per cent of 



Her. 10.— X n'l<-n)py<>lr>R^r;i!ii. bil.-itf-nU, in po^tDnrtum primlpara at tlu* twelfth <lav. 

'‘’otK*'’! <m.'il:alon of Thi- rirht ureter with re(iun<htncv .and livdronephro- 
•M:-. Tile left nr-i. r „lro dilatial. Xote .«oine decree of dilatation in' botli lower 

ihf ureters and pelves emptied themselves within the normal limit of 
.seven minutes, wiiereas in tlie po.sipartum 3S ])er cent, were empty in 
the sanu' period of time. In tlie forim-r jrroup but K) per cent xvere 
eiipity m from seven to twenty minutes whereas iu the latter irrouj) 42 
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per cent were evacuated ivitliin tlie same time liiiiit. In tlie more marked 
type of stasis from thirty to sixty minutes we have in the prenatal 
class 60 per cent which showed this great delay. Oiiposed to this lat- 
ter figure Ave have in the jmstpartum series in the same group but 9 
per cent Avhieh demonstrated a delai^ up to and including forty-five 
minutes. 



Fip. 11. — Same patient as .shown In Fipr. 10. . T.akon seven minutes later. Shows re- 
tention In right ureter, left empty. 

There were no postpartum cases shoiving stasis up to sixty minutes. 

The inference to be drawn, we think, from this exhibit is that the 
utei-us and its contents, in spite of DeLee’s statement, must plaj" some 
part in maintaining stasis. All the.se postpartum skiagraphs were 
taken at or before the twelfth po.stpartum day. 

One can hardly conceive that tlie involution of the ureter and its 
return to the normal lone, peri.stal.sis and drainage witliin these time 
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jiluils could 1)C accoinplislied so rapidly. In fact uidcss the trauma of 
labor produced au edema in the ureter itself, stasis seemed to be 
relieved greatly following the birth of the child. 

An interesting point exhibited by our examination Avas the appar- 
ent complete disappearance of the emphasized abbreviation of the di- 
lated ureter at or near the pelvic brim, noted in the antepartum eases. 

The ureter of the postpartum Avoman, in contradistinction to the 


Kit:. 


!>:Ui(?nt ns .<=liown in Fic. 10. T.-ikon niinuto.s after injection of 

ioAltlf solution. Uotii ureters and pelves empty. 



antepartum, shows A’arying degrees of dilatation of its juxtoA'esical 
portion. These findings, aa'o think, coutirm in the living subject Car- 
son's eniudusions on pressure at the pelvic brim demonstrated on the 
cadaver. 


DISCUSSION 


Is there an interference Avitli the proper renal and ureteral drainage? 
We bidieve that there is. Beginuiug in the fetus of six months and 
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in tile full-term neiYborn cliilcl, ^ve have found consistent!}’- by a histo- 
logic study that the ureteropelvic portion of the ureter shoivs a mod- 
erate amount of muscle and fibrous connective tissue, the middle third 
a less amount, whereas the pelvic and intravesical portions present 
a more marked degree of the same. 

We believe that this reinforcement of the upper third of the ureter 
is primarily to produce peristalsis but at the same time, perhaps, also 
to protect the. renal pelvis to some degree from regurgitation; the 
same contention may be applied to the similar occurrence in the lower 
third, only in a more pronounced manner. 

The dilatability of the middle third of the ureter is, up to certain 
limits, physiologic and only tends to become pathologic, in our opin- 
ion, when the musculature of the ureter as a whole becomes atonic. 



Pig:. 13. — The inusclo ami fibrous connective tissue reinforcement of the juxtovesi- 
cal portion of the ureter of a fetus of six inontlis’ pregnancy is demonstrated. The 
idiysiologic dilatation of the middle third is also shown. 

j\Iany authors have described tlie lower tliird of the ureter in detail; 
the established fact of the presence of a much greater amount of mus- 
cle and fibrous connective ti.ssue in this part of the organ is accepted 
by all. In his recent and most interesting monograph, Ilofbauer has 
demonstrated in pregnant women an increase in the muscle and fibrous 
tissue of the whole ureter, but more particularly in the juxtovesical 
and intravesical portions. While one is prepared to accede some re- 
.sponsibility for the actual development of hydroureter and hydro- 
nephrosis in pregnancy to this hyperiilasia and hypertrophy, it would 
seem impossible to concede to it. according to Ilofbauer’s interpreta- 
tion, the position of the greatest factor in the development of these 
conditions. 
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W(! prefer to interpret this hypertrophy and iiyperplasia as one of 
physiologic development, for the purpose of protection and of adding 
to the ureter a greater power to accomplish successfully a larger 
amount of work. 

Graves and Davidoff'* by their experiments upon the peristaltic 
action of the ureter have exhibited the fact that the pacemaker for 
peristalsis in the ureter really lies in the pelvis of the kidney, where 
a defiinite head of pressure is maintained. In so far as the upper 
third of the ureter maintains the same rate and strength in the peris- 
taltic wave and the loAver third harmonizes by forcing the urine into 
the bladder, this head of pre.ssure is maintained at an even level. 



Fifr. 11. — Tlil.s the blood .supply of the nonprefrn-inl uteru."?. 


At the instant of obstruction in the ureter this even mechanism is 
disrupted and there is immediately produced an elevation in tlie renal 
head of pressure, with a consetpient increased amount of tension in 
the walls of the rtmal jielvis and the ureter itself, (.’rabtree reports a 
rise of from five to seventy-five millimeters of mercury in the renal 
pelvis in one hour in comiilete obstruction. 

The ju’imary result of beginning obstruction in the ureter is a physi- 
ologic dilatation. Dejiending upon the character of the muscle and 


librous connective tissue, which develop an immediate hypertrophy 
to meet this new demand, the ob.^truction will be overcome and the 
jihysiologic tlrainage will continue, or continued overdistension will 
result. This, to our minds, will bring about a definite loss of lone in 
the ureter, which will be relleeted upon tin* renal pelvis. Stasis, such 
as we have showji. will be the inevitable result. We jn-efer to consider 
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the hypertrophy and hyperplasia as described by Hofbauer as a re- 
sult of primary physiologic overdisteiision rather than the cause of 
obstruction. 

What, then, may be the factors in pregnancy which are likely to 
produce some obstruction in the ureters giving rise to a hypeiTilasia 
and hypertrophy in these structures. 

The first probable factor is an increased vascularity in the cervix 
and parameti’ium ivith its pressure capacity and consequent produc- 
tion of congestion. 

Seeondlj'', comes the pressure from the 'general pelvic overcrowding 
of the growing uterus, Avhich dcA^elops equally and in all dimensions. 



PiK. III. — Thi.s .shows the cnormou.s increase in the vascularity of tlie uterus at cif;Iit 

weeks of prcBnancy. 


as exhibited upon the bowel, the bladder, and eonseijnenlly must ]iro- 
dnee an effect uiion the ureters themselve.s. 

• Thirdly, a marked conge.stion and distortion of the vesical trigone. 

Finalh', the Avell-i’ccognized dextrorotation of the uterus. 

To these combined physiologic forces we believe is due the physio- 
logic hyperplasia and hypertrophy found in the ureter in pregnancy. 

In our study, one of the outstanding iinjiressions has been what Ave 
IniA'c chosen to call “the tissue factoi-.” The A’arialions in ureteivd 
and renal dilatations have not Ijeen impressively synchronous Avith 
the period of ge.station. We haA'c noted as many marked dilatations 
in the eaidy Avoeks of pregnancy as in the later months. Prom this we 
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conclude llial otir din'ercnt eases liave developed this peristaltic power 
of the ureters in varyiii'r grades, and consequently demonstrate hydro- 
ureter and hydronephrosis in difl’erent degrees, according to their 
tissue factors. 


COKCIjUSIONS 


Phy.siologic forces external to tlm ureter cause obstruction to ure- 
teral and renal drainage in pregnancy, which is relieved almost imme- 
diately upon the termination of gestation. 

2. In pregnancy, there is a constant right-sided ureteral dilatation; 
while right hydronephrosis is only slightly less frequent. 

3. In pregnancy, the left ureter and renal pelvis escape this dilata- 
tion in a markedly higher percentage of cases. 

4. Bilateral liydroureter and hydronephro.sis were of very frequent 


occurrence. 


5. The. multiparous woman showed these conditions earlier, more 
frequently, and in much more marked degree than the primipara. 

G. Stasis, as mea.sured by inability of the renal pelvis and ureter to 
empty themselves within the normal time limits, is a definite and al- 
most universal finding in the antepartum woman. In the postpartum 
woman it is .still persistent, in a lessor degree, over a prolonged period 
of time. 

7. By the demonstration of an unexpected amount of pus and coli- 
form organisms in the bladder and kidney urines of these supposedly 
healthy ])rcgnant and postpartum women, we believe there is some 
.iustitication for the use of the term, “a hidden infection.” 

8. Every pregnant woman has obstruction of some degree, a defi- 
nite dilatation of the ureters and i-enal pelves, with a well-defined 
stasis. This continues over a long period of time. AVe have demon- 
.strnted in the apparently healthy pregnant and ])uej-peral patient a 
probable renal complication, the presence of pus and coliform organ- 
isms. The line of demarcation between the ])hysiologic and the patho- 
logic in these cases is a very fine one. Trauma and a lowered immu- 
nity or resistance arc the remaining factors needed. 


These women, in our opinion, are all subjects for a possible pyelitis. 
We woidd like in conclusion to exi)re.ss our deep debt of gratitude 
to Dr. 1^. .1. Kearns of the Balhologie De])artment and to Dr. W. W. 
Beattie of the Baeteriologic Dejiartment of the Boyal Victoria Hos- 
pital. .Montreal. 
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EPIDERMOID CARCINOMA OF THE CERVIX UTERI 

A Histologic Study to Determine the Reseaiblance Between 
Biopsy" Specimens and the Parent Tumor Obtained 
BY Radical Panhysterectomy’" 

By Karl H. Martzloff, M.D., Portland, Oregon 
(From the Department of Gynecology, The Johns Hopkins Hospital and University) 

S INCE the publication of our observations’’ - on the relative malig- 
nancy of cancer of the cervix uteri as indicated by the predomi- 
nate type of cancer cell, efforts have been made by some radiologists 
particularly Schmitz,-* Pomeroy and Stimuss,^ Bohm and Zweifel” and 
others to predict from the histologic appearance of biopsy material 
the ])redominant type of cancer cell, comjiosing the entire tumor. On 
such a basis, due consideration being given to the clinical local extent 
of the disease, these radiologists have felt able to .judge of the ap- 
parent malignancy of the uterine neoplasm and with a fair degree ol 
accuracy to anticipate the outcome in patients treated by radium. 

This study was therefore undertaken to ascertain the degree of 
resemblance between cancer cells observed in .small pieces of tis.sue 
obtained for diagnostic pui-poses and the cancer cells observed in 
numerous mierosections obtained from various portions of the parent 
tumor. 

Such a delennination would appear timely since in some clinics 
radium is being used to the exclusion of surgery for cancer of the 
cervix uteri. This means that the entire parent tumor no longer 
becomes available for study while hi.stologic data are obtained from 
small biopsy specimens. 

Also in cases when* radium is used as a preoperative measure the 
a])])earance of cancer cells is sometimes so altered in the operatively 
removed uterus that it would appear useful here to know how valuable 
liiopsy materia] is in reflecting the predominant type of cancer cell 
coni])osing the parent tumor. 
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A brief recapitulation may not be amiss to summarize our published 
work previously referred to. This concerns itself with our demon- 
stration that epidermoid cancers of the cervix uteri can generally be 
grouped according to the predominant type of cancer cell composing 
the tumor. We were, able, in our previously reported studies, to 
recognize three fairly distinct cell types in our cancer material. These 
we designated as the spinal, transitional, and spindle types of cancer 
cell. As has been previously noted, all combinations of cell types oc- 
curred, but irresjiective of the occurrence of other cell tyjies we were 
able to show that the predominant type of cancer cell indicated with a 
fair degree of accuracy the relative malignancy of the tumor as deter- 
mined by its invasiveness and its curability by o]ieration. Our findings 
as compared with those of Broders are summarized in Table I. 


Tahu: I. Pkkckntack t.vcinKXcKS or “Five-Ykak Oi'ek.vtive Cukes’' fok the 
D irEEKENT Types or ]>]pidkk.moii> Cantek or the Cekvix Utek! 



! SPINAli-CEEE 
CANCER 
(C.KADE n OF 
IlUOnEK.S) 

PER CENT 

TRANSITIONAL- 

CEEE CANCER 
(catADE in OF 
uroders) 

PER CENT 

.SPINDLE-CEEh 

CANCER 
(crape IV OF 
PROPERS) 

PP.R CENT 

The .lohns Ilopkius Hospital 
(Martzlofi-)* 


2-J.2 


The Mayo (diiiic (Itroders: Per 
sonal romiminieatiou) 

iHB 

21.0 ■ 

IBBH 


•.Mnrtzloff; .lolms Hopkins Ho.^p. Bull., March. inUT. .xl, HH. 


A brief description of the cancer cells described in our earlier .study 
is as follows; 

TliP spivnl type of ranrrr cell rc'.scinble.'s the cells seen in the .siijierfieial ])nrtioii 
of the normal .‘<tratifie<l cervic.al ejiithelium (Fig. 1. a), being polyhcrlnil in .shape, 
Yith a well-defined cell membrane and u fairly large nucleus. The nucleu.s assumes 
only a moderately intense hemotoxylin stain while the cytoplasm \Yhich is abundant 
takes a ratln-r jiale eo.sin color.atinn (Fig. 2). 

Th(‘ tniiisilioiifil typr of cancer veil resembles somewhat ii more deeply situated 
group of cells .veen in normal cervical epithelium. (Fig. ]. h.) The cancer cells 
have a very faint (ir indefinite cell membrane wliile the cytoplasm is less abundant 
and more dcejdy staining than in the spinal type of c.’inccr cell. The nuclei take 
a deep hemotoxylin stain and generally have nucleoli. (Fig. ?,.) 

Tl’.e spindle type of canerr cell is, as its name implies, spindle-shaped. For the 
sake of brevity Shis description will snflice, for it serves to identify the cell type 
under consideration. (Fig. -S.) 


Ill !i more rern'iit study’’- • we have .shown the factors tluit apparently 
govern operal>iUty in the vtipious t-ell lype.s of cancer and have, indi- 
cated the prognosis th:tt may be anticipated in a group of ojicrative 
ease.s from a consideration of the clinieal asjicet.s and an adequate 
-study of tlie patiiologic specimens. Table 11 briefiy summarizes these 
deductions. 
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Table II. Showing the Prognosis That Mat Be Predicted in Patients Surviving 
Operation When Consideration Is Given the Factors Governing 
Operability and the Predominant Type of Cell Cosiposing 

THE Cancer 


TYPE OF CANCER 

NUMBER 
OP CASES 

NO. HISTOLOG- 
ICALLY BEYOND 

SCOPE OF PER- 
MANENT CURE 
(INOPERABLE) 

NUMBER 

OPERABLE 

NUMBER 

CURED 

PER CENT OF OP- 
ERABLE CASES 
CURED 

Spinal-cell 

30 

8 

22 , 

14 


63.6 


Transitional-cell 

90 

44 

46 

!i8* 

(22) 

39.1* 

(47.8) 

Spindle-^cell 

17 , 

10 


. 1 


14.0 


Total for epider- 








moid cancers 


02 


3.3 

(37) 

44.0 

(49.3) 

A denocarcinoma 

mEM 

5 

■bH 

3 


75.0 


Total 

1 14G 1 

67 

79 ) 

36 

(40) 

45.5 

(50.0) 


*To this number might weil be added four other patients who were operable and 
died or were lost 7, 8 and, in two Instances, 10 years after operation without evidence 
of recurrence. This would then yield the results indicated by the figures in parenthe- 
ses. 


r- 



Fig. 1. — Norniiil cervical epitlielium. At a arc tlie .so-called .spinal colls with dis- 
tinct coll niembrane.s and abundant pale eosln staining cytoplasm. At 0 arc the .so- 
called transitional ccll.s where no distinct cell rncnibrano i.s seen, the c.vtopla.sm is le.ss 
abundant and all portions of tlie cell talte a deeper stain. 


If one wishes to apply the above data to the patliolo^ic evideiiee 
obtained from biop.sy material, it then appears e.ssential to know !is a 
minimal requirement liow valuable biop.sy material ma}" be in ihs 
ability to reflect the cytoraorpholo<ry of the parent tumor. 

For the purpose of this study we have 70 specimens removed from 
patients who tvere on the irynecolojric service of the Johns Hopkins 
Ilosjiital. All of tliese patients had unmistakable cancer of the cervix 
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uteri. In each instance tissue was removed from the cervix eitlier 
several days prior or immediately preceding the major operative pro- 
cedure. The local removal of tissue was followed by immediate 
radical cauterization of the cervix in practically every patient. 



FiK. 2. — Spintil-ceU c.'incer. 


<'l-v ’ ' ' i ' > i ' • 


f • ' / 5? ie*/ - C: '1: -li" 

' ^ ‘V" tf ' ' ^ " * 

; y:X:p . fi{f ’ 

) >.,*'■*- '*-W 

r^'/- /. 


» -C* ?' 


’-* ■ }r7.< ' = ' , ’ 

■ C'V'* ■ 

Vi- -/4V 


Ef;r. 2. — Tranpltional-cc-31 cancer. 


As 235 our previous publications we <irc atrain designating thc.se 
oaneers by the ]iredruninating variety of cancer ceil; viz., the^lransi- 
nonal-cell, spinal-cell and sj)indle-cel} girnips. Jn addition, for this 
.‘'ludy, we imvc .segregated a fourth grouj) in which the spinal and 
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traiisitioiial cancer cells occur in about equal proportions. This latter 
group in previous reports has been incorjioi’atecl Avitli the transitional- 
cell group in order to simplify Avhat m'ight otlierwise have become a 
cumbersome division of material and, I might add, has served to swell 
the number of cures in the transitional-cell type of cancer. 

Under the four above-mentioned groups the biopsy material and the 
corresponding parent tumor have been compared as to their content 
of various cell types, the occurrence or absence of epithelial pearls. 



Fifi:. 4. — Spindlc-ccIl cancer. 


giant cells, nucleoli, and mitotic figures. Finally the general histo- 
logic pattern was compared where sutheient tissue was present in the 
biopsy material to warrant such a contrast. 

TR A NSI T1 ON AL-CELL C A N G ER 

For our present study 43 specimens of transitional-cell cancer Avere 
available. As wo have ])reviously rejiorted, cancers in Avhich this tjqie 
of cancer cell is the predominating A’ariety formed the great majority 
of malignant cervical neoplasms encountered. 

It will become aiiiiarent in the analysis of this material that while 
the transitional cell is the jiredominant variety, both the .s])inal- and 
spindle-cell types of cancer cells commonly occur Avith varying fre- 
quency. It Avonld lead too far afield and afford complex data of ques- 
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tionable value for tins iiartieular study to euuiuorate for these or the 
folloiviug groups of tumors the incidence with which other varieties 
of cells occur in noteivorthy numbers. However, merely for illustra- 
tion it can be said that of the 43 cases in this group 32 (74.8 per cent) 



Fifj. i'l. — (Gyn, Patti. No. 27069.) Blop.'!}* .‘fliowing proclomitiance of spfndlo t.vpe of 

cancer cell. At a is a niultinnclcar giant cell. 



Mg. G.- — (Gyn. I'atli. No. 2T0C9.) High power view of blocked are.a in Fig. 1. At 
'I tfs a mitotic figure and elsewhere there are round and oval cell.s verging on .spindle 
f-'ha]>e. From .such an area no conclu.»ion can Ijo drawn a.s to the predominant type 
of cancer cell. 

showed the .spindle tyiie of cancer cell in sufiicimil number to make 
it a factor in the histologic pic.ture. In instances where cancer alveoli 
showed occasional peripherally situated spindle cells in numbers so 
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small as hardly to influence the histologic panorama, their occurrence 
was not noted. Had notation been made of these then the. above 
incidence would be entirely too small. The same may be said for the 
oeeurrenee of spindle cells in association with spinal-cell cancer, 
though here the generalization cannot be so sweeping. On the other 
hand no such generalization can be made for the association of spinal 
cells in tumors predominately of the transitional-cell type. Here we 
found typical spinal cells in 17 instances (39.5 per cent) while in 7 
more specimens cells occurred that could questionably be classified as 
spinal cells. In the later specimens these cells had in many areas the 



Figr. 7. — (Gyn. Path. No. 270G9.) High power view of are.'x to the right of blocked 
area in Fig. 5. This .shows rather typical spindle-shapea cells which form tlie pre- 
dominant cell in both the biopsy and parent tumors. See Fig. 4 , etc. 

general shape, the familiar relation between cytoplasm and nucleus 
and tinctorial properties suggestive of typical spinal cells. A distinct 
cell membrane, liowever, was absent. From cells of this appearance 
to those regarded as typical transitional cells every intermediate 
gradation may be seen. In this as in previous studies all cells not 
typical of the .spinal- or spindle-cell varieties were cla.ssed as transi- 
tional cells. In this manner the well-nigh hopeIe.ss task was avoided 
of trying to classify an endless variet. 3 ’' of cells po.ssessing .slight mor 
phologic or tinctorial differences. 
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In comparing the histologic picture presented by biopsy material 
and numerous mierosections of the parent tumor olitained by o])ei*ation, 
^\•c observed 13 (30.2 per cent of 43) instances in M'hich the bio^isy did 


I 



FIs'. S. — (Gyn. Path Xo. 27099.) This is from the parent tumor of .which Gyn. 
Path. Xo. 270G9 is the biopsy. Ix)w power of typical cancer alveoli at X. Tlieso are 
composed In most part of spindle cells. 


-n.' '.t- ■' vjin, C 


‘ ...V. f. ’--'•1^'*' 

-’.-T;; -'Jf y: ■. 

*-■■ ■ e;..— et -- '■*... ' 'ir's-- Ir. ■.■5,-. *;'v ' 

t- ‘i; 

■Hi- V 'V V . ’V w ^ *"V*^ . ♦ ,'ii^ ^ rw 


: > ■' 




;,C' 






Pic. 9. — (Gyn. Patli. Xo. 270.e.').j niplv-r power of blocked area in Fig. 8. Tlii.s 
show.s botii round- .and spindlii-shaped ei‘Ii.>: jind from an area a.s thl.s a determination 
of ln»' pivnloniintmt tyj>‘j of o;inc<'r coil fj? iniprt55n)lc\ Mitotic fimircf' tire seen o-t -V, 


not reflect the cyfomorpiiology of tin* parent tumor. This is brought 
out in Table HI. 

From the foregoing it is evident that in 4 inslanees the hiop.sy find- 
ings clearly and erroneously indicated a tumor of the spindle-cell 
variety. In 9 other instances it Avas impo.ssible to distinctly define a 
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predominant variety of cancer cell, tliougli in eacii instance the parent 
tumor was composed of cancer cells predominantly of the transitional- 
cell type. 


Table III. Thansitional-Cell Cancer (43 Cases) 

Biopsy showing predominance of spindle cancer cells 

Biopsy showing equal number of transitional and spindle cancer cells 

Biopsy showing predominance of spinal cancer cells 

Biopsy showing equal number of transitional and spinal cancer cells 


4 specimens 

5 specimens 
0 specimen 
4 specimens 


Table III does not consider the oecuiTence of epithelial pearls, mitoses, 
giant cells, or nucleoli. These have been considered separately in order 



FJg-. 10. — (Gyn. Path. No. 27099.) High power from another area in cancer al- 
veolus seen in Fig. 8. These spindle cells form the predominant type of cancer cell 
in both the biopsy and parent tumors of this specimen which is classed as a spindle- 
cell cancer. 


better to evaluate the degree of similarity existing between biopsy mate- 
rial and the pai’ent tumor. 

Epithelial pearls were encountered in 8 of tlie 43 eases of transi- 
tional-cell cancer as shovm in Table IV. 

Table IY. Shoaving Distribution of Epithelial Pearls in Eight Ca.ses of 

Transitional-cell Ganger 


NUMBER OF CASES 


Biops}' ' 

\ 4 

1 0 

1 

Parent tumor , 

1 ^ 

1 3 

0 
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From the foregoing it is seen tliat in only Inilf of Die eases showing 
epithelial pearls did the biopsy and ])arcnt Innior cnn-espond in this 
particular observation . 

Mitofic figures wore noted in the hiojisy material and parent tumor 
of every specimen. As evidence of mitosis we accejited only nuclear 
changes characterizing the metaphase or anaphase of the karyokinetic 
cycle. Not infrequently the telophase could be readily identified where 
other mitoses were numerous but by itself we did not consider this ap- 
pearance sufficiently characteristic for identification in ordinary micro 



Fip. 11. — (Gyn. Path. Xo. 2G737.) Blop.-sy material phowinp .-ipinal type of cancer 
ccU.>!. Tlic cell membranes do not come out well so that .come retouchlnp ha.s been 
nece.c.cary. Compare n-itli Kigr. 12. Other area.® show tran.citional-cell type.c in about 
e(iual nuinber.c so tliat from the biopsy It is impo.csit)le to lit'clde a.c to tlie predomi- 
nant type of cancer coll. 


sections. Possibly what v.-e have termed the metaphase may be a stage 
in the propliaso. However, we did not const rue an irregularly rounded, 
pyknotic nucleus as definite evidence of mitosis obvious as this might 
1)0 to the experienced observer. 

Giant celtf; either mono- or ])olynuelear were observed in 25 of thc.se 
43 cases. In only 5 instances did the biop.sy and parent tumor material 
fail to correspond in this detail. 
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Nucleoli Avei-e olisen'cd in all but five specimens. In two of these 
the absence of nncleoli occurred in both biops}" and parent tumor mate- 
rial Avhile in the remaining 3 was tiiere lack of similarity. 

SPINAL-CELL CANCER 

In tlie group of cancers where tlie spinal lyjie of cancer cell pre- 
dominates we have only 6 cases Avliere biopsy material was available 



Pig. 12. — (Gyn. Path. No. 26800.) Section from parent tumor of wliich Pig. 11 
represents tlie biopsy. Ccll.s are practically all of the tran.sitional-cell type, no definite 
spinal cells being seen in sections of the parent tumor. 

for comparison with tissue from the ])arent tumor. Table V illusl rates 
clearly the situation encountered in comiiaring the predominant cell 
types in biop.sy and parent tumor material. 

Tahli; V. Srix.M.-C'KLb Caxx'ku (C C.t.SK.s) 


Biojisy sliowing prcdoniiiiaiice of siiiiiflle cancer cells 0 specimen 

Biopsy showing equal number of spinal and spindle cancer cells 0 specimen 

Biopsy showing predominance of transitional cancer cells 1 specimen 

Biopsy showing equal number of spinal and tnuisitional e.'incer cells 2 spccimen.s 
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Deductions obtained from such a small number of specimens may l)e 
manifestly erroneous, llowevex’, it is seen that in one instance the 
biopsy indicated incorrectly the pre.sence of a transitional-cell cancer 
while in two instances a definite decision could not be made as to the 
predominate type of cancer cell. 

Epiihelial 2 >car?.s- were rioted in 3 specimens. In one they were ob- 
served in both biopsy and parent tumor, in one in the bio])sy and in the 
third solely in the parent tumor. 



Kip. 13. — (Gyn. Path. No. 2CG.57.) Biopsy material showinp a predominance of the 
transitional type of cancer "cell. Compare with Kip. 11. 

Miinsca were observed in both biopsy material and the tissue from 
the parent tumor in every in.stance. 

(Hiaui cells occurred in b of the fi specimens as shown in Table VI. 


TAni.K VI. SnowiNi; Di.STKnu'TiON’ nr Gi.nxt Ckm.s in* Fivk C.tSKs or 

Si’i.v.\h-CF.Li. C.wcr.!’. 





NTMIiK!'. or 

t.srs 


]Vni|).sy 

f 

1 

! 1 

; 

(1 

I'jirent Inninr 

C 


; 


•> 

• t 


ynclcith' were uniformiy jircsenl in l>io])sy and parent tumor jircpa- 
rations. 
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spindle-cell cancer 

For tliis study 11 specimeiis were available. In Table VII are tabu- 
lated the biopsy findings in 4 specimens where though the parent 
tumor is predominately composed of the spindle type of cancer cell, 
the biopsy findings are equivocal or misleading. In the remaining 7 
specimens the parent tumor confirms the biopsy. 

It is seen from Table VII that in 4 specimens (36.4 per cent of 11) 
the biopsy material did not reflect the predominant cell type of the 



Pig. 14. — (Gyn. Path. No. 2GG57.) Section of parent tumor of which Fig. 13 repre- 
sents the biopsy material. This section .shows a predominance of the spinal type of 
cancer cell which is the predominant ceil type throughout the tumor. Retouching 
necessary to bring out cell membranes in photogr.apli. 

parent tumor. In fact, in 3 of tlie.se specimens the biopsy indicated 
a pure transitional-cell type of cancer, for no spindle cells were seen 
in this material. 

T.MiLT-: YII. Si’iKDbF.-CKbb C.txcKii (11 Cahks) 


Biopsy showing predoiuinauco of transitional cancer cells 3 specimens 

Biopsy showing equal number of spindle and transitional cancer cells 1 specimen 

Biopsy .showing predominance of spinal c.'incer cells 0 specimen 

Biopsy showing equal number of spindle and spinal cancer cells 0 specimen 


One other case, not included in Table Vll requires mention. In 
this instance the biopsy revialed an overwhelming number of spindle 
cells while study of the parent tumor showed about an equal inci- 
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deuce of spindle and transitional cells. Because of the hiopsy find- 
ing this case Avas included in the spindle-cell group of cancers. 

Ejnihclktl pearls were observed in one case occurring in both the 
biopsy material and the parent tumor. The biojjsy in this instance 
accurately reflected the histologic ajjpeai-ance of the ])arcnt tumor in 
all other respects. 

Mitoiic figures Avere observed in every instance i)i both biopsy mate- 
rial and parent tumor. 



Fii:. ITi. — (Gyn. Path. No. 27008.) niop.«y .sliowinfr ppinnl typo of c:incor coll in i)rc- 

(loininanco. Cotiipare with F^if:. 18 . 

Guini cclh both mono- and imlynuclear Avere observed in G of the.se 
31 specimens. In this respect the Itiop.sy material indicated their 
presence in the parent tumor. 

Xurhnli Avere obscrA'cd in all but two biopsy specimens. The parent 
tumor in one of lhe.se slioAved no nucleoli wliile in the other s})ef:imen 
they Avere ])re.sent. 

SFIXAI,- AXn TaAX.siTlO.XAE-CEI.L ( A.VCEn 

In this group are included 10 .sjieeimens in Avhich sjiinal- and 
transitional-cell types occurred in efjual proportion in llie parent 
tumor. ]1 may lie noted that spindle-cel! type.s Averc also noted in 
some of these .specimens but in such small numln'rs as hardly to in- 
fluence the histologic ])icture. 
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In Table VIJT are tabulated the biopsy findings in so far as cell 
type is concerned in these fO specimens. 

Table A^II. Transitional and Spinal Cancer Cells Occurring in Equal 

Numbers (10 Cases) 


Biopsy showing a predominance of transitional cancer cells 4 specimens 

Biopsy showing equal number of spinal and transitional cancer cells 6 specimens 

Biopsy showing predominance of spinal cancer cells 0 specimen 


From the foregoing it is seen that the biopsy material indicated a 
predominance of transitional cells in 4 (40 per cent) of the 10 speci- 
mens while in the remaining 6 the biopsy findings corresponded to 
the parent histology. 
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Fig'. IG. — (Gyn. Path. No. 2712-1.) Section of parent tumor of which Fig. 15 repre- 
sents tile hiops.v. The cells in this section resemble most nearly tlie transitional-celi 
typo and are characteri.stic of tlie entire tumor. A moderate number of spindle-coll.s 
are pro.sent. (2099 me. liours radium five days preoperatively.) 


EpHhelkil pcavh occurred in .3 specimens. In one both biop.sy mate- 
rial and parent tumor contained pearls while in the other tivo their 
occurrence ivas confined to the parent tumor, none being found in the 
biop.sy tissue. 

Mitoses ami nudeoli ivere noted in both biop.sy material and sections 
of the parent tumor of evei-y .specimen. 

Giant cdls were seen in all jiarent tumors and in all but tiv'o of the 
biop.sy .specimens. 
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SUMMAKY 

'I’liis sfucly is based on 70 specimens of cancer of llie cervix uteri 
obtained by operation at the -Johns Hopkins Hospital. Jn each in- 
.‘■tance biopsy material Avas available for comparison with the histol- 
ofry of the i)arent tumor. The object of this study is to ascertain to 
what, extent the cytomorpholo'ry of the biopsy material reflects the 
histolofiic ])icture of the parent tumor in so far as the predominatinp: 
ly])e of cancer c(*ll is concerned. 

In 4H sjiecimens of ir<iv}fiiioH<(J-ccU. cunccv, study of the biopsy mate- 
rial revealed in 13 (30.2 per cent) instances a histologic picture that 
did not satisfactorily reflect the. eytomoi’pholojry of the parent tumor. 
In 4 of these 13 specimens the biopsy material erroneously indicated 
a spindle-cell type of cancer and in the 9 remaining specimens it was 
impossible to define a predominant variety of cancer cell. 

In G sju'cimens of ^pinnl-ccll cancer it was impossible from a .study 
of the biopsy material to definitely determine the ])redominant type 
in 3 (bO per C('ni). In one of these the biopsy incorrectly indicated a 
transitional-cell cancel-. 

There were 11 specimens of siiindle-cell cancer available for .study. 
In 4 of these (30.4 per cent of 11) the biopsy material did not indicate 
the predominant cell type of the panmt tumor. 

In the grou]i of cancers where the apinal- and irai<i{iona1-c.cIl i))pci< 
occurred in about eciuai proportion it was found that tin; biopsy mate- 
rial in 4 (40 per cent) of the 10 specimens available for study did not 
bear out the findings in the parent tumor in that they indicated a 
predominance of transitional cells. 

Observations were made on the occurrence of epithelial iiearls. 
mitoses, nucleoli and giant c(41s in both biopsy and jiarent tumor 
material. 


COXf’IAT.^lOX 

From the foregoing observations it is permissible to conclude that 
in carcinoma of the cervix uteri, a study of biojisy material will, in 
about one-third of tlie material studied, fail to indicate correctly the 
prt'dominate variety of cancer cell in the parent tumor. 

Tlierefort', any studies liaving biopsy material as their sole basis 
that atti'inid to offer a prognosis based on the predominant tyj)e of 
cancer cell in cancer of tlie cervix uteri, face the jn-oblem of inaccuracy 
as stated in the preceding paragraj)!!. 

’fn Hoetor Cullen are due my appreciation and thanks for his ever 
ready intere.st. helpful criticism, and the privilege of makinir this as 
Well as ]n-evious studie.-;. 
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BN.D-RESULTS OP THE TREATMENT OP CERVICAL CANCER 

BY RADIATION THERAPY 

By William P. Healy, M.D., P.A.C.S., New York, N. Y. 

(From the Memorial Eospital) 

R ecently, in reviewing the eases of carcinoma of tlie cervix 
wliicli had been accepted for treatment in 1922 and 1923 on the 
gynecologic service at the Memorial Hospital, an effort Avas made to 
group the cases not only from the standiioint of clinical stage of the 
disease present AAdien first seen but also from the histologic standpoint 
of degree of anaplasia in the biopsy specimens obtained from the 
tumors. 

Certain conclusions were reached from this study Avhicli it seemed 
worth Avhile to present foi* consideration. 

Before taking up this part of our .subject, I Avould like to make a 
I'eport on the present status of the cases treated by Dr. Harold Bailey 
at the Memorial Hospital previous to December 31, 1921. 


T.ablk I. Cases Tkeated by Eadium Therapy, 1918 to 1921 Inclusive, 
.Service op Dr. Harold Bailey 


cEimx 

TOTAL 

APRIL 1, 1928 

PER CENT 
ALIVE 6-9 YEARS 

Early 

3.1 

9 

25.7 

Borderline 

:12 

7 

13.4 

Advanced 

288 

16 

5.5 

Eecurrent 

139 

16 

11.5 


We haA'e included no cases treated before January 1, 1918, as only 
small amounts of radium wei-e available, no definite plan of treatment 
was being followed, and the work Avas really in an e.xperimental stage. 
By 1918 a definite plan Avas establislied, consisting of crossfiring tlie 
le.sion AAdth A’aginal and ceiwical applicators, bare seeds imbedded in 
the lesion, and radium block applied in six positions about the pelvic 
girdle. Radium alone Avas used in all these treatments. 

A rcA'icAV of these figures Avould indicate that early diagnosis still 
remains the most important factor in the ultimate prognosis. 

Is it fair to assume that all these patients Avill remain free fi'om 
a return of their disease? 1 think not. We have now under treatment 




ilEAby : 


RADIATJO.V Tni:i{A!*V IX CEllVU'Ab CAXCKU 


595 


one of Bailey’s 1919 patients who remained symptom free for eight 
years, then began to complain of “rheumatism” in the left leg. Ex- 
amination reveals hard, nodular, metastatic masses in the lett para- 
metrium, and in the retroperitoneal lymphatic glands, anterior to the 
sacrum. Skiagraph of the pelvis shows cancerous invasion of the left 
ilium, inner wall on either side of the brim of the true jmlvis, extend- 
ing down into the acetabulum and well up into the body of the ilium. 

Several other patients remained well for five or more years before 
disappearing fi’om our record.s, and they are counted as dead. Of 
course many of these patients arc advanced in years and could readily 
be carried away by other diseases so that, wc must expect a normal 
loss from this source. In our experience it is quite unusual to find 
a late recurrence in the cervix at the original site of the disease. 

Such recurrences arc usually in the distant parametrial and iliac 
lymph glands. Their presence is indicated by deep-seated obscure 
pain long before any gross lesion can be identified. One of the most 
obscure eases of recurrence I have had was associated with persistent 
deep-seated pain to the left of the spine midway between the um- 
bilicus and the left costal margin. The. pain became so intense that 
it required hypodermic medication and was present for a year before 
a tumor mass could be recognized. In the meantime careful roentgeno- 
gi'aphic studios had been made of the I'ibs, sjjine and pelvis, of the 
kidneys, gall bladder, stomach, and intestines to no avail. 

My personal reaction to such a situation is that exploratory celiotomy 
is justified after the usual jirocautions to avoid an error in diagnosis. 
It may be quite po.ssible to locate the metastatic lesion and to infiltrate 
it with gold seeds to the benefit of the patient. 

In 1922 and 1923 there were 224 cases of carcinoma of the cervix ad- 
mitted for treatment. 

^Ye first grouped the cases according to the clinical stage of the dis- 
ease and the number of cases still alive. 


Taiu.k it. Emxx or Cmxicaj. .ST.\Gn TJrox Piioo.N’osis 


CUXICAO .STACr. 

NO. or oask-s 

AWVK 

rnt or.XT aoivk 

Kiirlv 


17 

00 

Borderline 


13 

37 

Advanced 


37 

23 


It is evident from Table 11 that early diagnosis is a most important 
factor in prognosis. 

The slides of all the ea.«es were then carefully studied from the histo- 
logic standpoint by Dr. ^lax Cutler, with llie advice and cooperation 
of Dr. tlatncs Ewing. Twenty-four of the cases were eliminated because 
of unsatisfactory .‘slides for study or grading, leaving 200 cases that 
.seemed to fulfill all the liistologie requirements. 
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Tliroiiglioiit 1926 to 1927 all liiopsy .specimens from ceruix cases, in 
so far as it Avas ]A 0 ssil)le to do so iiad been not only described from tin; 
histologic .standpoint but bad been diYided into Grades 1, 11, 111, corre- 
sponding in a general Avay AA’itli Bx'oder’s Grades i, ii, iii, iv. 

A cei'tain facility and expei'tne.ss bad tlierefore been acquired in 
identifying these different grades Avbicb Avas of great help in studying 
the 200 cases of the 1922-1923 series. 

The general lAriuciple folloAA’ed in grading the tnmors Avas that of 
the degree of anaplasia present in the cells in eluding also the relative 
amount of stroma present. EAving’s liistologic criteria indicative of 
anaplasia are cellular overgroAvth, atypical qualities of cells, A'ai'iation 
in size, sliaixe, and .staining qualities of nuclei, infiltration tendencies, 
loss of polarity, number and atypical quality of mitoses and absence of 
adult differentiated characteristics. 

Just as had preA'iou.sly been recognized bj’- Broders, IMartzloff, Sehott- 
laender and Kermauner, et al., it Avas found that three large groups 
could be readily established, each fairly distinct from the other. 

Group A made up of a small group of cases characterized by cells 
adult in character, highly differentiated, Avith a tendency to hornification 
and pearl formation; this Ave called the adult type Gi-ade I. At the 
other extreme there Avas also a small group. Group C, in AA^iich the cells 
Avere small and round or spindle shaped, the nucleus markedly liAqAer- 
chromatic Avith numerous atypical mitoses. The cells shoAved absence 
of squamous character, atypical qualities, complete loss of differentia- 
tion, and diffuse infiltrative groAvth. This Avas called anaplastic type 
Grade III. 

BetAveen these tAvo extremes there is a larger intermediate group, 
Group B, .shoAviug only partial differentiation and moderate anaplasia. 
In this group squamous characters are either slight or more often ab- 
sent. The groAvth may be atypical but lacks diffuse infiltration, there 
is a partial loss of polarity. These cells are large and frequently sIioav 
plexiform arrangement. This Ave called ]Alexiform type Grade II. 

It is, of course, impossible to draAV a sliarp line of distinction betAveen 
the three histologic groups. In a small proportion of cases it lias been 
someAA'hat difficult to decide AA'hether a tumor ))elonged to tlie plexiform 
or anaplastic group. Tumors presenting this structure, hoAvever, are 
distinctly radio sen.sitiA'e and consequently are classified as anaplastic. 

The differentiation betAveen the adult and anaplastic forms has 
presented no difficulties and the presence or absence of squamous 
characters has served as a good basis for division belAveen the adult 
and plexiform types. It sliotdd also be realized and borne in mind 
that Ave have been Amry greatly aided in establi.shing the classification 
of indiA'idual tumors by our knoAA'ledge of the probable behaA’ior of 
the cells in the tumor under consideration to radiation, in addition to 
a consideration of the hi.stologic criteria refeiTcd to. From time to 
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time. tluM'cfore. a tumor lia.s been reeo'rnir.ed from its eellnlar struc- 
ture as radio sensitive ami. altliou*rh of plexiform type. lias been 
plae.(‘d in Group iii anapla.stic. 

One of the important determining elements in intiuencing us toward 
anaplasia a.s a basis for our classification is tlie tact that we are deal- 
ing with end-results based entirely on radiation tlierapy and for a 
long time it has been recognized by many writers that the higher the 
deirree of differentiation of the tumor cells, the lower the jiotential 


malignancy and the greater the radio resistance of the cells. 

Conversely the greatci- the degree of anaplasia with infiltrative 
tendencies and loss of differentiation the greater the degree of malig- 
nancy and also the degree of radio sensitivity. 

Table HI .shows the relative freepieney of the difl’erent histologic 
grades as compared with Martzloff ’s classification. 


Taulk hi. Snowixo Ikcidkxce or .STui-crnuAC Tycks a.s Cumpakko Wirir 

AtAUTznoFr’.s TiuiEE Guorrs 


AVKlTEIl’S CEASSiriCATIOX | 

MARTZLOrr’S 

CEAS.SIFICA'nOX 

CEEb’iTI’E XO. CASE5 

T PER CEXT 

CERE TYPE 

XO. CASKS 

PER CEX r 

Adult (i) 

17 

.Spinal 

Traiisitiniml 

.30 

22 

PJc.Yiforin (ii) 12.3 

r.2 

no 

(50 

Aimplastk; (iii) 42 

21 

Sj'indlc 

17 

12 


A.S indicated in Table JIT, the majority of the tumors belong to the 
infci-mcdiate or plexiform group, whei-eas tin* smaller groups com- 
jirise the adult and anapla.stic types of cells. Forty-two out of two 
hundred cases, or 21 per cent, belong to the highly undifferentiated 
anaplastic cell type. It is significant that one in five cases of this 
series is a very cellular, malignant, and anajdastic tumor and conse- 
(piently highly susee})tible to radiation. 

A study was made of twenty early and bordei-line cases whicli had 
died despite treatment. 


TAm.r. rV. Snowj.vo PisTiiUirTiox or STiM.-t.-xeKAL Types Asro.vo TwEsn' FAinuKES 
IX THE Cl.lXirAUW KAUEV and EO!:l)Kf:l.IXK Gkol’p.s 


<a;EE TYPE 

XO. eA.sr..s 

PKKCE.VTAOE IX 20 iZMIEV 
AXl) nORWEREIXE FAIEURir.S 

PERCEXTAGE IX 

TOTAE .SERIES 

Adult 

s') 

2.7 

37 

Plraiform 

32 

00 

(52 

Anaplastic 

•» 

■ ) 

1.7 

21 


'iable IV fails to .Aiow any definite relationsldp between cell tyjie 
and re.snli. despite the fact that there was no variation in treatment. 
This emjdia.size.s the need for recognition of other factors which influ- 
ence end-results. 

A study was made of tin* ei-11 type in hO eases of advanced eareinom:' 
of the eeivix wlueli had remained well f<mr and five yeai>. 
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Table V. Showing the Distribution of Structural Type Among 30 Cases of 
Advanced Carcinoma of the Cervix Well Four and Five Years 


CELL TYPE 

NUMBER OF CASES 

Adult 

1 

Plexiform 

15 

Anaplastic 

14 


The result of this study was quite uuexpeeted. It would seem, how- 
ever, to suggest that the prognosis in the clinically advanced group of 
cases under adequate radiation therap.v is much better, the more cellular 
and malignant the cell type, as this cell type is decidedly radio sensitive. 

It must be boime in mind that these patients all received very thor- 
ough irradiation with radium and x-ray. 

In order to have a eoiTect basis for comparing the percentage of 
cures in relation to the clinical stage of the disease and the histologic 
type under radiation and surgical treatment, respectively, we have 
grouped our earl^^ and borderline eases in each histologic grade to- 
gether, representing the probably operable cases and the advanced 
cases in each histologic grade as corresponding to the probably in- 
operable surgical group and have obtained Table VI. 


Table VI. Showing Percentage of Cures in Eelation to the Clinical Stage 
OF the Disease and the Histologic Type Under Eadiation and 
Surgical Treatment, Eespectively 


radiation 

1 SURGERY 






PER CENT OF 

PER CENT OF 






OPERATIVE 

OPERATIVE 

CELL TYPE 

STAGE OF 

TOTAL NO. 

NO. 

PER CENT 

CURES, 

CUBES, MAYO 

disease 

CASES 

WELL 

CURED 

J. H. H., 

CLINIC, 






MARTZLOFF 

BRODERS 

Adult 

(Grade I) 

Early and 
Borderline 

10 

5 

50 

47 

53 

Advanced 

25 

1 

4 



Plexiform 

(Grade II) 

Early and 
Borderline 

21 

9 

43 

24 

21 

Advanced 

102 

15 

14 



Anaplastic 

(Grade III) 

Earl}' and 
Borderline 

9 

6 

CC 

9% 

9% 

Advanced 

33 

14 

42 




Examination of Table VI verifies again the importance of early 
diagnosis as a prognostic factor regardless of cell type. 

Table VIT shows the relation between prognosis and histologic 
grade in advanced cases of carcinoma of the cervix treated by 
radiation. 


Table VII. Showing Eelation Betwee.v Pkogno.sis and Structural Type in 
Advanced Cases of Carcinojia of the Cervix Treated by Eadiation 


CELL TYPE 

NO. CASES 

CASES WELL 

PER CENT CURIID 

Adult (1) 

25 

1 

4 

Plexiform (II) 

102 

35 

34 

Aiiajdnstic (HI) 

33 

14 

42 
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From these figures it ^vould seem that the prognosis in advanced 
cancer of the cervix under radiation therapy is extremely poor in the 
adult cell type, Grade I, and unexiieetedly favorable in tlie anaplastic 
type, Grade III. 

The conclusion seems justified that in the advanced stage of the 
disease the prognosis improves Avith the degree of anaplasia under 
radiation therapy. 

A study of surgical end-results in the treatment of carcinoma of the 
cervix indicates that the degree of malignancy of the cell type in the 
individual tumor is a most imjiortant controlling factor. The best 
results are obtained in the highly differentiated adult cell group and 
the Avorst in the A'cry cellular infiltrating malignant cell type. 


TAHI.K VIII. PKUCEKTAOK iN'eiDKN'CK OK FiVK-YKAli OoitES KOIi THE DiKKEHENT 
Tates or EeiDERAtoii) Cakcixoma ok the flEiivix Uteio 



SKIXAI, CERE 

CANCER 

<;rai)e n ok 

nUODEKS 

TKAN’SlTlOXAIi 

CKI.ti CAN'CER 

liKADB 111 OK 

ukooeus 

Sl'lN’DRK CERE 
CANCER 

(IKAPE IV OK 

IIRODKUS 

Tlie .Toluis Hopkins llospitril (MartzlofT) 

47% 

24% 

fl%% 

(Surgery) 

Tlie Mayo Clinic (Brodors) (Surgery) 

r>^% 

21% 

9V.!% 

Memorial Hospital (Radiation) 

r>()% 

43% 

42-CG% 


COKCLUSIOKS 

1. Epidermoid carcinoma of the cervix may be classified histologically 
into three grades, based primarily upon the degree of anajfiasia. These 
groups correspond closely to throe degrees of jiotential malignancy as 
Avell as to three grades of radiosensitiA-ity (Ioav, medium and high). 

2. The adult type of carcinoma of the cen-ix (Grade I) is markedly 
resistant to i-adiation; the anaplastic type (Grade III) is highly radio- 
sensitiA'c. Avheroas the plexiform tyim (Grade II) occupies an inter- 
mediate position. 

3. The factors yiiich determine prognosis in carcinoma of the cervix, 
as in other diseases, arc multiple and not single. The clinical stage of 
the disease at Avhich treatment is instituted and the radiosonsitivity of 
the tumor are belicA-ed to be the most important factors in ]n’ognosis 
Avhen radiation is employed. 
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WHAT CAN WE LEARN FROM A STUDY OP MORTALITIES? 


By John Osborn Polak, M.D., and Donald G. Tolllpson, M.D. 

Brooklyn, N. Y. 

(From llie Obstetric and Gynecological Department Long Island College Uospital) 

W E ALL like to report successes, but it is from failures that we 
learu our shortcomings and the lessons A^dlich should be indelibly 
impressed upon our memories. 

A surgical audit is a necessity in eveiy clinic, otherwise, owing to 
the fact that our successes far out-number our failures, we forget the 
latter and go complacently along self-satisfied. 

At the Long Island College Hosiiital our organization is such that 
the major part of the gynecologic and obstetric surgery is done by 
the junior staff and senior resident. Hence it is imperative that we 
have a critical review in order that merit may be rewarded and care- 
lessness corrected. 

Like general surgery, gynecologic surgery is divided into impera- 
tive and elective groups. In the imperative group will fall the tragic 
ectopics, uterine and other visceral ruptures, torsions and acute sup- 
purative conditions requiring immediate drainage. It is, however, 
with the elective group that this analysis chiefly has to do. 

The woman about to undergo an elective operation for pelvic lesion 
has a right to be safeguarded from infection, morbidity, and death. 

These women are frequently poor surgical risks, for many are over- 
worked, underfed and luiA^e struggled along for years Avith handicap- 
ping pehde lesions AA'hich liaA'e upset the digestion, drained the tissue 
fluids, disturbed body metabolism and endocrine balance, loAvered the 
hemic content or impaired the myocardium. Were it not for these 
coexisting conditions the mortality in gynecology Avould, Avith malig- 
nancy excluded, be loAver than that of a general sui-gical service, foi- 
Ave are dealing Avith patients Avho Iuia'c an operation on advice, not as 
an immediate necessity. 

In order to safeguard these Avomen, the routine procedure in our 
department for years has been to require the folloAving minimum pre- 
operative requisites, before all elective sections, namely: 

1. A complete liistory nntl fjenenil physical e.Aaniination. 

2. A leucocyte count of Ijetwecn seven and ton tliou.sand. 

3. A polymorphonuclear percentage of from G.o to 80. 

4. A homoglohin of at least GO per cent. 

;■). A sedimentation time of ninety minutes or jiiore. 
li. A normal urinaly.sis, and an adequate hiduey function. 

7. A temperature of 98. G° F. for at least forty-eight hours before operation. 

8. A systolic blood prc.«.sure l)etAveen 110 and loO. 
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f>. A Jie/;;itive AV;i«.sermniin, .-iiid fmally, that all elective [>re()peratives have rest 
in h(.‘(l in thr JiospitaJ for a period of at least forty-eiolit hours, diiriiijj which time 
the intahe of fluids, wafer, milk, etc., must he at least two and one-half tpnirts 
per (lu'in, while the usual sugar intake of the individual must he at least rjuadrupled. 


Willionl niiikhi^' any attempt to draw conclusions, exceid. to dis- 
cover defects, we liav(‘ analyzed our mortality for the past five years. 
Diirinp: fiii.s period *1,270 women have been admitted to the jrynecolotric 
wards ttnd of these 1.1-15 were not o]tera1ed upon, while :i,125 had 
either pelvic or abdominitl operations or both. The total mortality 
amoii" 4.270 admissioTi.s was 138; 43 of these were nono])era1iv(> detiths, 
thei'efore need not he considered in tliis analj'sis. In tlie 3,125 |)alients 
o])erated U])on. there were .05 deaths. Each of the fatal cases has been 
studied with reference to the ])reoperative status, the type of opera- 
tive procedure and the postoperative course. As we have jtroceeded 
with the consideration of the deaths in the elective gi'oup. it has been 
illuminatin<r to note tliat the fatal issue can be .'ittributed to one of 
the followinfr causes: Some omi.ssion or misinleritrelalion of the 
liistory, physical or laboratory findin'rs or (a) important j>reo])erative 
retiuisites that tnake for a jrood ojtenitive risk have many times been 
disrejrarded ; (b) or the enpdoyment of the hi^rh Trendelenburg jios- 
ture. in combination Avith hi<rh blood jAre.ssure, has ju'odueed cardiac 
embarrassment. Avhile iirolon^'ed 'rrendelenburfr. in ])atients with low 
blond pressure, has increased the occurrence of shock: fc) or too 
much .sur{rery has been done at one siftin"; (d) or the time consumed 
in operating has frecjuenlly oA’erreached the maximum of safety; (e) 
or forty-eight hours of rest in bed, in the hospittil. which is so impera- 
tive, has been disregarded; (f) or jtatienis have been ojierated upon 
Avho have been the subject of ])rolonged subacute or chronic infection, 
with a leucocytosis or a Ioav AA'hite cell count, a low polynuclear per- 
centage or a low platelet count, show a poor reaction to ajiy operative 
])rocedure. or the introduction of added infection; (g) we have also 
learned that a low grade temperature of fflk2° F. plus means infection, 
and ojH'ration in such cases should be postj)oned until the temjAerature 
is normal and has remained noniial for several days; (h) that ojiera- 
tion in most .skilled hands, in the presence of an active infection is 
not oidy dangerous, but should be limited to simj)h* incision ;jml drain- 
age. and finally that the routine removal of the appendix adds to the 
morbidity and often to the mortality. 

rjmn further analysis we find that in the 1.470 lajiarot omies there 
Avere 007 doubb- eases (A*aginal and abdominal Avork done at tin* same 
sitting, under one anesthesia In addition there Avere 1,523 vaginal 
ojierations. not inehulinir the 007 aboA’c mentioned. 

The gro.ss operatiA'o mortality for the five years A'.'as 2.3 per cent. 
This Ave have divided into: 
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1. Malignancies, ivliere the abdomen was opened to confirm a diag- 
nosis and an inoperable condition found. There were 23 of such 
patients who died from two weeks to ten weeks after operation, dur- 
ing their period of hospitalization. 

2. Emergency Deaths . — ^In this group are included 20 patients, 3 
tragic ectopics; 3 acute appendices wdth dilfuse peritonitis; 11 cases 
of pelvic abscess which were drained after iDcriods of iirolonged sepsis ; 
2 gall bladders, and 1 ruptured ovarian cyst. 

3. In the elective group there ivere 52 fatalities; 2 of these were 
vaginal operations, one djdng from an intercurrent pneumonia two 
weeks folloAving operation, and the other from acute suppurative peri- 
tonitis, following the use of radium. These will not be considered fur- 
ther in this report. 

In the analysis of the iireoperative status of the 50 fatal abdominal 
sections, the following facts are significant; period of preoperative 
hospitalization, 12 of these had less than twenty-four hours of observa- 
tion and preoperative iireparation ; 17 le.ss than forty-eight hours; only 
21 had more than forty-eight hours of hospitalization. It is at once 
apparent that three-fifths of these cases were operated contrary to the 
regulations laid down in our preoperative routine. It has been our 
experience that many patients are operated too soon after their admis- 
sion. A woman who is about to undergo a major operation needs con- 
siderable time in the hospital to recuperate from the nervous and physi- 
cal exhaustion whieli the preparation in arranging home conditions too 
often entails. Furthermore, it is not possible in a time less than forty- 
eight liours to com])lete the preoperative .study of her urine, blood pre.s- 
.sure, blood sedimentation time, blood chemistry, Wassermann, and the 
other clinical and laboratory findings Avhich are so essential to .succe.ss. 

Blood, Studies . — In these 50 deaths following elective sections, 15 
cases had a leucocyte count of above 10,000; 14 a count of less than 

7.000 and 21 a count of between 7,000 and 10,000. Here again it is 
apparent tliat three-fifths of the cases .showed leucocytic evidence of 
either latent infection or a Icucopcnia suggestive of low resistance 
reserve. 

In the further study of the blood of these patients, taking 65 to 80 
per cent to be the normal limits of polyjuorphonuclcar percentage, we 
find that 6 cases liad a iiolynuclear count of above 80 per cent; 16 had 
a count of le.ss than 65 per cent, while 5 had both a white count above 

10.000 and a polynuclear count of above 80, and another 5 had both 
a white count of under 7,000 and a polynuclear count below 65. 

This analysis shows that among 50 deaths there were 41 patients 
who had something abnormal in their preoperative blood or differen- 
tial count, and .should have had further preoperative study before 
being subjected to operation. 



POLAK AND TOLLEFSON: STUDA* OF MORTALITIES 


cm 


There av.ts only 1 patient in this electiA-e 5 ,M-oup wlio Avas operated 
AA'ith a liemoglobin of under 60 per cent, for it has been onr custoiu 
to transfuse all patients Avhen the reading is beloAV this standard. 
During the past three years the blood sedimentation time has been in- 
cluded into the preoperatiA’c routine and no patient is subjected to an 
electiA’e procedui*e unless it be a simple incision and drainage of an ab- 
see.ss, unless the blood sedimentation time is ninety minutes or more. 
For, in our experience of over 3,500 readings, Ave have found tliat tlie 
rapid settling of the red cells is the most sensitive laboratory test to 
the presence of infection, and even in the absence of leueoeytosis and 
cleAUition of tempcratui'c, a rapid blood sedimentation time indicates 
subacute or latent chronic infection. 

By carefully obserA’ing this avc haAm been able to eliminate the light- 
ing up by operation of quiescent infection. 

Blood Pressure has a signal significance on the prognosis of opera- 
tive patients. A systolic reading of 110 to 150 may be considered as 
Avithin the normal range in patieiits beloAv the age of fifty-fiA'O. In this 
series, 8 had a systolic pre.ssurc of le.ss than 110; 11 above 150; only 
2 Avere classed as hypertension, having pressures of 185 and 214 re- 
spectively. Ether, gas, and ethylene all increase systolic pressure for 
a certain period during the administration of the anesthesia ; prolonged 
anesthesia, however, associated Avilh tissue trauma and blood loss, 
ahvays loAvei's pressure. 

The Trendelenburg posture temporarily iner(>ases .systolic pre.ssurc 
and adds to cardiac embarrassment or in the presence of hypotension, 
contributes to .surgical .shock. 

Anesthe.sia also has its effect upon the renal function. In this analy- 
sis there Avere G patients who had a glycosuria; 14 Avith more than a 
faint ti'ace of albumin; 1 had casts Avithout allniminuria ; 4 had aceto- 
nuria Avithout glycosuria; 2 had pus in the urine, and 4 Averc diabet- 
ics. From this it is evident that 31 of the 50 had some chemical or 
microscopic change in the preojierative urine Avhich necessarily in- 
creased the operative risk, and iirobably contributed its part, in the 
final tragedy. Furthermore, the kidney function as demonstrated by 
the phenolsulphonephthalein test and the concentration estimation, are 
imjiortant preoperative essentials. .Study of these records shows that 
little reliability can be ])laced ujion the former, unless the drug is ad- 
ministered intravenously and, notwithstanding the fact that all but 
four had an estimated phthalein of over 40 per cent, tin* ])Ostoperative 
records indicate kidney inetilciency. 

Low grade tenqiei-atnre jirior to operation has a greater significance 
than has generally been attributed to it. TAventy-eiglit of our patients 
had a temperature of or more during the tAventy-four hours prior 
to operation; then, in the light of thi.s study, all of these 2S should 
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liave had their operations jiostpoiied, for operative trauma excites a 
reaction in these quiescent low grade infections. 

In determining the type of operation for a particular case, one is 
frequent]}' confronted with a multiplicity of lesions. For example, in 
prolapse we commonly have to deal Avith a cystocele, enterocele, infra - 
A'aginal hypertrophy of a lacerated cervix, subinvolution and back- 
ward displacement of the enlarged uterus. The correction and cure 
of this pathology requires a series' of plasties, all of Avhich are time- 
consuming, and not infrequently upon opening the abdomen to com- 
plete the operation by shortening the round and uterosacral ligaments, 
the surgeon is confronted with the problem of what to do with the 
appendix. Many times there has been a history of a chronic or sub- 
acute appendicular immlvement, or on inspection the appendix is 
kinked, held doAvn by adhesions, or contains concretions, all of which 
may be accepted indications for its removal, yet experience teaches 
us that the prognosis is definitely influenced by this routine jiroeedure. 

To illustrate this fact we haAm studied the charts of 100 patients on 
Avhom Ave did a hysterectomy for fibrorayomas of the uterus Avithout 
coexisting infection; in 50 of these the appendix Avas removed, Avhile 
in the second group of 50, the appendix Avas not disturbed. 


Morbidity 

AA'ITJI 

APPEXDECTOMT 

AA’lTIIOUT 

APPENDECTOJtA' 

AA'erage number days Avitli 

temp. aboA'c lOO.I" 3.0 

2.3 

Wound infections 

o.O 

0.0 

Stitcli abscesses 

3.0 

0.0 

Pelvic abscess 

1.0 

0.0 

Local peritonitis 

1.0 

0.0 


In the fatalities among the 50 electh'e sections, the appendix Avas 
remoA'ed 17 times, 15 of these as routine, or by request. In the lapa- 
rotomies Avhich Avere done to supplement pla.stic procedures for birth 
injuries and displacements, 6 appendices Avere removed; in connection 
Avith hysterectomy 8 times and in the course of other abdominal opera- 
tions 3 time.s. Therefore, in 37 of our fatal sections, the appendix Avas 
removed. Hence Ave must admit that, based on these figures, multi- 
plicity of operations and incidental appendectomy contributed largely 
to the unsatisfactory results recorded in this series. 

Another factor Avhich makes for the success or failure in an opera- 
tion is the time consumed in operating. The average operating time 
in this group of 50 Avas .seventy-six minutes; le.ss than si.xty minutes 
Avere consumed in 38 and more than sixty minutes in 32. It is there- 
fore evident that three-fifths of these patients had a longer period of 
anesthesia than can be considered as the safe maximum. 




POI.IAK AND TOIiDKFSON : 


STl'DV or MOIiTAI.lTirs 


Tlui iiKlieations Toi- oiievatioii arconliiijr to post opera livo tliairnosis 
Av (■!•(! as follows: 

Fitiroids, imcoin]>lic!ite<l t’ 

Fibroitls and infc'etiou "> 

Adcnoniyoin.'i - 

Adenoinyoiiia and infection 1 

Fibrosis uteri and endocervicitis 1 

Perimetritis, subacute salpingitis 3 

Acute salpingitis - 

Tuberculous salpingitis -t 

I’ostpartum infection (multiple tliromboplilebitis) 1 

Bilateral dermoid and infection 1 

Intlammatory tumor of sigmoid 1 

Lacerations and retroversion - 

Lacerations ajid small fibroid 1 

Lacerations and elironic appendicitis 1 

Lacerations, endocervicitis and prolajisc - 

Lacerations and cliolelitliiasis 1 

Nontragic ectopic - 

?\ontragic ectopic and liydrosalpinx 1 

Kerous cyst, adenoma, bilateral I 

Subacute salpingitis, pyosalpinx 1 

Acute salpingitis, ovarian cyst 1 

Mitral stenosis (sterilization) 1 

I'Mbroid and peritonitis 1 

Subacute peritonitis 1 

Subacute cliolecystitis and subacute appendicitis 1 

Cholangitis 1 

Subacute cliolwystitis 1 

.Study of the foregoing list of italhologie. iiidieatious throws litth? 
light u])ou the eiul-results, excejit that auioiig these fatalities, birth 
injuries oi- their sequelae were the predoiniiialing lesioji in seven in- 
stances, yet other operations requiring the invasion of the. peritoneal 
cavity Avero perfornu’d. Combination ojter.itions done on the jielvic 
structures and niton the viscera of the upper abdomen ;it the same 
time cannot be accepted as sound surgical judgment, and are in vio- 
lation of accejtted surgical principles; avc have had 2 deaths Avhich 
may be attributed to this cause. 

Operation in the acute or subacute stage of adnexal infection is still 
a debatable (piestion amoi]g many operators; hoAvcA-er, in this clinic 
we seldom operate Avhile the le.sion is “hot,” except to incise and 
drain a pelvic or appendicular abscess; yet, in this analysis avc find 
1) deaths Avhich can be directly attributed to bad judgment in not 
accepting the evidence of a rapid blond sedimentation time and other 
blood findings indicat iA’e of pus. 

Xatnn* establishes ]irotectiA'e barriers in every infection; mani])u- 
lati(m and dis.section brc'ak these doAvn and si)read the infection: “pus 
is pus” and should be drained and not .spread. Too oft(*n the operator 
o])ens the ahilomen on a faulty diairnosi.s and finds purulent foci and 
has n(U the ennrage or the judgment to haek out and drain, hut at- 
iempts extirpation in friahh* tissues, disseminating the iufoetion. 

We U'.'xf eome to the consideration (.f the question, from Avhat did 
tliesi' p;itien!s die? Tile cause of death as recorded on the hosnital 
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record is too often incorrectlj^ stated as nij^ocardial failure. Onl}^ 8 
eases of 29 so classified can be accepted as true circulatory failures. 
For a detailed study of the postoperative course points to infection 
and peritonitis. Twenty-one have been reclassified at Statf Conference 
or at autopsy as fulminating infection or peritonitis. 

It is further interesting to note that of this number onty one of the 
8 had definite cardiac symptoms jirior to her oj^eration, yet among 
more than 300 patients operated for abdominal lesions who recovered, 
there were many Avho had murmurs or sjunj^toms of cardiac distress. 

We have come to the conclusion that a preoperative case which has 
a definite history of a cardiac load has a better chance for an operative 
recover}^ than many of these women who are admitted and go to op- 
eration with no signs of heart lesion, for in the former greater care is 
taken in their preparation, their anesthesia is more carefully selected 
and less surgery is done, or, if an extensive procedure is necessary, it 
is done at several sittings. The other seven cases included two pul- 
monary emboli, one eoronaiy thrombosis and foui- cardiac failures. 
In three of the latter, high blood pressure in conjunction with the 
Trendelenberg posture and prolonged anesthesia resulted in death 
within eighteen hours after operation; all three were dif6eult to anes- 
thetize, being of the obese, short-neeked type, their ages ranging from 
forty to sixty-two years. The fourth ease was an opium addict, djdng 
of postoperative exhaustion. 

Sui'gical accidents and complications are often unavoidable and cer- 
tainly are not preventable. Table I is illustrative of this group. 


Table I. Postoperatito Complication.s — Surgical Accident.s 


DIAGNOSIS 

OPERATION 

CAUSE OF DEATH 

1. Lacerations, Retroversion 

2. Fibroids, Salpingitis 

3. Ectopic 

4. Lacerations, Fibroid 

5. Adenomyoina 

0. Fibroids 

7. Subacute Appendicitis 

8. Cholangitis 

Plastics, Lajiarotomy 
nysterectomy Plus 
Colpotomy, Saliiingitis 
Plastics, Radium, La;). 
Hysterectomy 

Hysterectomy Plus 
Appendectomy, Susp. 
Choleeystotomy 

Lobar Pneumonia (i da. 

Bronchopneumonia 7 da. 

Lobar Pneumonia 4 da. 

Parotitis-Pneumonia 21 da. 
Urinary Suppuration 2 da. 
Wound Rupture 70 da. 

Wound Rupture 20 da. 

Wound Hemorrhage 28 da. 


Gommenl 

1. 7,150 — Poly. 01^ — Temp. 99.2° — Operation 100 Min. — Interval Ajipendeetoinj-. 

2. 0,000 — Poly. 78 — Operation 70 ^lin. — Appendoctoiny. 

10,000 — Poly. 70 — 2 Per Cent Sugar — Operation 05 Min. — Colpotomy and Cu- 
rettage — Wassermann 4-}-. 

4. 11,200 — Poly. 05 — B. 1’. 112/7(; — Operation 75 Jlin. — Apjn'iidectomy. 

5. B.P. 18/100 F. T. — Alliumin — Ureter Cut. 

0. 11,800 — Pol.v. 70 — Teinji. 00“ — Interval Appendectomy — Sutures Removed Eiglitli 
Day — Previous Ca rdia c. 

7. 7,800 — Poly. 04 — Should Not Have Been Operated (Surgeon) Wound -Opened 

Seventh Day. 

8. 0,400 — Poly. 04 — Intense Jaundice 2>^Months — Wound Hemorrhage — Peritonitis. 






POLAK AXD TOLLEFSOX: STUDY OF MORTALITIES 


GOT 


Taiim: II. Gircul.\tohy Group 


DIAGN-OSIS 

OPERATIOX 

TIME 

w.n.c. 

P.M K. 

PRE- 

OP. T. 

UR ini: 

3. Cyst, Salpingitis 

Salp. Oophoreetomv 

3.LM. 


80 

100.0° 

Alb. 

2. Ectopic, Hydrosalpinx 

Peril!., B. S. &• O. Susp. 

COM. 

0,000 

72 

00.0° 

Xeg. 

A denomyoma, Salp. 
Oophoritis 

Hyst., B. S. & O. App. 

TOM. 

7,400 

74 

Xorm. 

Xeg. 

4. Ectojiic 

Curettage, S. O. 



00 

00.0° 

Xeg. 


Comment 

1. Ovarian C.vst. Ilupturef] Twelve Hours Before, Acute Salpiiif^ilis — Cardiac? 

2. Ecctal Injury in Doing Perinenrrhajdiy — Septicemia. 

3. Following Day Chills. Profound Toxemia — Cardiac? 

4. Cardiac Death? 


Tabuk III. Cmriu<ATOKY Group 


niAGNOSIS 

OPERATION 

TIME 

tv.n.c 

I 

P.MN. 

n. p. 

PRE- 

OP.T. 

DIED 

Tin. 

3. Perimetritis, Salp. 
Oophoritis 

Plast., Hyst,, B. S. O. 

170M. 


5G 

152/00 

X. 

30 

2. T.B.C. .Salpingitis 

Hvst., B. S. 0. 

BIIIIMB 


57 

310/70 

X. 

43 

3. Sigmoid Ulcer, S. 
Oophoritis 

Hyst., B. S. 0., Colost. 



/ / 

115/05 

X. 

CG 

4, .Subacute Chole- 
cystitis 

Cliolecystcctomy 

1 

.lo.M. 


«>7 

OO/CO 

00.2 



Comment 

1. Treated Diabetic — Double Operation — Delayed Shock. 

2. Profound Shock — Slow Weak Pulse — Cardiac Collapse. 

3. Albumin in the Urine — Temperature 104° — In 13 Hr. Cardionephritie. 

4. Jaundice 2 Mo. — Delayed Slioek — Cardiac Failure. 


TAIIUK IV. ClKCUI.ATOltY GROUP 


DIAGNOSIS 

OP. TIME 

IJ. P. 

W.n.c. 

P.M.N. 

PRE-OP. 

TIME 

URINE 

1. l-'ibroid, Xecrosis, Hydrosalpinx 

100 M. 

120/74 


GO 

00.4° 

Alb. 

2. Salp. Oophoritis, Perimetritis 

.S.5 M. 

8G/70 

8,800 

71 

Xorm. 

Xeg. 

3. Fibroid IJterus 

75 M. 

07/58 

mmm 

GS 

OO 

Xeg. 

1. I-'ibrosis Uterus 

105 M. 

1 GO/ 3 02 

8.200 

73 

Xorm. 

X<-g. 


Comment 

1 - 2-3. .Supracervical Hysterectomy, Bilateral .‘^alitiiigo-oophorectomy. 
4. Pa nhy.sl erect omy. 

1-2. Severe Slioek — 3 Xoni? — 4 Mild — 000 c.e. Blood Loss. 


TAUU; A'. I*KRlTON’lTlS 


DIAGNOSIS 

OPERATIO.N 1 

1 TIME 

D.P. 

W.Il.C. 

PMN. 1 

1 DIED 

1. l-'ihroids 

[H.vstcrectomy | 

00 At. 

1G2/10O 

32.200 

85 

13 Da. 

2. I'ibroid^, InftTtion 

Pa nli.vst erect oniy i 

115 AL 

104/ 84 

0.800 

G8 

15 Da. 

Serous Cy.^t, Bilat. 

Bilat. S.O.. Susp., Apjnj 

GO M. 

132/ 72 

G,G00 

GS 

4 Da. 

4. l-'ibrnid 

Mymocetomy I 

GO At. 

114/ 70| 

1 0.000 

50 1 

7 Da. 

5. I'ibroid 1 

Ilystercctorny j 

3 GO At. 

130/ 70 j 

i IG.OOO 

G4 I 

5 Da. 


Com Bleat 

2. Temp. 22.2° Before Operation— -Injury to Bladder. 

4. .Albumin in Urine — Fell Out of Bed “itls Day. 

-AH.umin in Urine — Shock — Considentblc Blood Lost a? Operation. 
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Table VI. Paralytic Ileus — Low Grade Peritonitis 


diagnosis 

OPERATION 

TIME 

B.P. 

W.B.C. 

PMN. 

PRE- 

OP. T. 

URINE 

DIED 

DAY 

1. Adenoniyoma 

Hyst., Bilat. S.O. 

85 

135/65 




Neg. 


2. Eibroid Cyst 

Hyst., B.S.O., Add. 

80 

116/66 

n 

65 

99.8° 

Ncg. 

Hal 

3. Lac., Eetroversiou 

Blast., Susp., App. 

75 




99.0° 

Sug. 

Hill 

4. Cholecystitis 

Oliolecysteet., App. 

60 


m 

62 

99.4° 

Trace 

alb. 

7tli 


Comment 

1. Highest Temperature P.O. 100.8°. 

2. Pseudomucinous Cyst — Gastric Dilatation — Progressive Pise in Temxi. to 101.8°. 

3. Possible Intestinal Obstruction. 

4. Extreme Exhaustion, Slow Pulse. 

All Cases — Low Temperature 


Operation in the most skilled hands in the presence of an active 
infection is always dangerous and especially so when preceded by a 
prolonged period of septic absorption. Table VII is self-explanatory. 


Table VII. Prolonged Sepsis — Major Operation — Shock 


DIAGNOSIS 

OPERATION 

TIME 

AV.B.C. 

PMN. 

PRE-OP. 

TEMP. 

DIED 

1. Tbc. Salpingitis 

Hyst. Bilat. S. & 0. 

70 M. 

1 i : ii 

80 


41 Hr. 

2. Tbc. Salpingitis 

Hyst. Bilat. S. & 0. 

60 M. 

'''Is 

80 


41 Hr. 

3. Ac. Purulent Salping, 

PanliA'st. Bi. S. & 0. 

105 M. 

' I ill 

85 


87 Hr. 

4. Postpart. luf. 

Part. HA'st., S. & 0. 

60 M. 

' I ili 

88 


48 Hr. 

5. Pib. Bad. Peritonitis 

Cecostomy 

70 M. 

1 1 IE i 

87 


14 Hr. 


Comment 

1. Posterior Colpotomy 2o Days Before. 

2. Postoperative Sinus 6 Months. 

Ill all cases frank jius was found. 

A detailed study of the Tables of the 16 patients who died from what 
we class as acute fulminating infection reveals the fact that in the 
preoperative record there is evidence of latent infection or potential 
infection with poor resistance shown by a leucocyto.sis or elevation oi 
temperature or a leueopenia, or a low polynuclear count, and yet tlie 
significance of these findings was overlooked. Furthermore, micro- 
scopical examination of the pathologic specimen removed from 12 ol 
tlipse Avomen sIioaa's the cell changes of subacute inflammation or of 
recent activity in an old inflammatory proce.ss. 

In contrast Avith this group there are 5 fatalities in Avliieh the syniji- 
toms and clinical picture is that of a definite .spreading jieritonit.is. 

In the last grou)) Ave find S deatlis due to paralytic ileus and a Ioav 
grade peritonitis. All of these had some sngge.stive danger signal in 
their preoperative record, yet it Avas passed over Avithout comment. 

Our experience in peh-ic .sui’gery has not been that late postopera- 
Ih’C distention and vomiting is due to an actual obstruction or band 
constriction, but, rather, that it takes the form of ])artial obstruction: 
many times there is jiassage of gas by the rectum and even boAvel 
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inovciiHMil, bnl Ili<i voiniliiijr (iontinucs niid llu' }r;is quickly rcnccuinu- 
lalcs artc)‘ Jill (uu’uui or lavajrr. 

K(*oi)ciiiuf^ oil aulnpsy has invariably rcvcalocl some loop ol‘ iiilcsliiio 
.sli;rlilly adliaroni to a point in tlio ojicratiA’o field or to the abdominal 
•wound, slightly kinking the boAVid lunuMi but not obstructing it. The 
pulse and tenqierature are not much elevated, yet. regurgitant vomiting, 
distention, and gas jiains persist. Tlie vomiting quickly recurs after 
lavage. 

High enterostomy under local anesthesia without disturbing the ex- 
udative ju'oeess, near the operatiA’c field, will saA’c many but it must 
b(' done early. 

A review such as presented is a sad commentary on our surgical 
.iudgimmt and our surgical care, for even a casual study of the facts 
show that : 

1. Not sufficient attention is given to the suggestive findings devid- 
0 ]n’d in our preo])eralive study. 

2. That surgical judgment can only lu^ develo]iod by jiathologic 
study of the living. 

2. That the patient pays the co.st. of training men. for speed and 
lechiiic are the ])roducts of training, and finally that such reviews are 
illuminating in that they reveal our errors. 


go LIVINCSTOX .STItrCT. 
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Original Communications 


THE TEACHING OF OBSTETKICS^- 

By Paumer Fixdeey, ]\I.D., F.A.C.S., Omaha, Nebraska 

A t the meeting ol; tliis A.s.soeialion lield last, year it M'a.s re.solved to 
.submit to the Council of Medical Education of the American 
lyledical Association and to the American Association of Medical Col- 
leges, a plea for equal recognition of General Surgery and Obstetrics 
in the curricula of our medical schools. 

The pathway of obstetrics, long and iierilons as it has been, recalls 
the epic of the Odyssey. Let us hope that it M’ill end as happily for 
obstetrics as it did for Uly.sses who succeeded in freeing liis own 
house and in recovering his kingdom. 

From the time of the introduction of the obstetric forceps the prac- 
tice of midwifery by the medical j)rofession Avas fairly easy sailing, 
though it is of interest to note that as late as the eighteenth century 
there Avas much prejudice against the obstetrician. Gaillard Thomas 
Avrites of the feeling of the community Avhen Dr. James Lloj’d, a 
pupil of Smellic and Hunter, settled in Boston in 17o3. He Avas the 
first of American obstetricians and Avns soon folloAved by William 
Shippen of Philadelphia. With these two men began the struggle 
to place obstetrics on a parity Aviih medicine and surgery in America. 
The success of their cfTort.s is attested to by the fact that in 17G2 Dr. 
^>hippen dcliA'crcd the first oour.se of leeture.s on olisletrics in Phila- 
delphia, and four years later Dr. J, V. B. Tennant Avas appointed 
to the chair of obstetrics in Ncav York City. From this time to the 
present, obstetrics has held a creditable thoutrh not too eminent 
position in medical education and practice. 

• Aitaro!-? of Erf'^iarnt. .\mcrlc.ir. of ObFlctTi'-lntip. nn<l 

Toroiito. S'-jH.-nib. r 11. If'i;'’. Tl;*- i.f fpi .Iin,- 

will be p’.iblL'Iie^I in n Feccinl of the .Tonm.il nt a Int'-r ilnto. 
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In tlie sixteenth century Dr. Veitis of Hamburg, Germany, was con- 
demned to the flames for attending a woman in labor; Avhile in our 
own land, as late as 1754, Dr. James Lloj'^d of Boston and Dr. William 
Shippen of Philadelphia were roundl 3 ^ denounced for their immoral- 
ity and licentiousness in a similar performance of their professional 
duties. But the calumny heaped upon these two men was as nothing 
compared to that which’ was meted out to Doctor James P. White as 
an aftermath of an obstetric demonstration in a clinic held in the 
Medical Department of the University of Buffalo, New York, in 1850. 
White was charged with the commission of acts of outrage against 
the rights of the community, against decencj’’ and propriety. He was 
libeled by the press and bitterly attacked by members of his own 
profession. But happilj^ he was ablj*- supported by members of his 
faculty and bj'- such eminent men of the day as Chandler B. Gilman, 
Professor of Obstetrics in the College of Plij’^sicians and Surgeons 
of New York, Charles B, Coventiy of the University of Buffalo, and 
Austin Flint of New York. These and manj^ other medical men of 
eminence testified in the suit for libel of “The People versus Horatio 
N. Loomis.” The vindication of Di’. White resulted in the establish- 
ment of the first obstetric teaching clinic in America and the honors 
go to the University of Buffalo ; although it is said that in the United 
States the first .systematic clinical instruction in obstetrics was given 
in Baltimore by Kohes in 1874. 

The first course of lectures on midwifery given to men was prob- 
abty the work of Gregorie, the j'ouuger, in 1733. Three years later 
Smellie began his private lectures in London to be soon followed by 
Strassburg, Berlin, and Gothenburg. Dr. Young of Edinburgh is 
authority for the statement that prior to 1751 midwifery was taught 
onty bj’’ lectiu’es in Paris, London, and Edinburgh and from the 
middle of the eighteenth centuiy courses of lectures and lying-in 
institutions were established in the chief cities of Europe. Pairbairn 
tells us that “England lagged so far behind Scotland and the Conti- 
nent that it could not boast a University Professorship of MidAvifeiy, 
and, what is still more startling, till the Medical Act of 1886, it was 
unnecessaiy for the medical student to be qualified in midwifery 
before being registered as a practitioner.” 

During the coux’se of the second half of the eighteenth century ob- 
stetrics became a part of the clinical instruction in medical schools. 
In this waj" phj^sicians graduallj’ took the practice of obstetrics out 
of the hands of the surgeons. Thus obstetrics gradually became .sepa- 
rated fi'om surgciy. However, clinical instruction in obstetrics was 
still a part of surgical clinics until late in the nineteenth century in 
certain cities in Germanj*. German}' xvas trailing behind France, 
Holland, England, and Scotland when John George Boederer, at the 
age of twenty-five, was called to Gottingen in the middle of the 
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eighteontli century. In liis inaugural address he claimed for obstetrics 
equal recognition with medicine and surgery. He founded an obstet- 
ric pavilliou at Gottingen and placed German obstetrics on an equal 
footing witli that of otlier countrie.s. 

It may be said that the emancipation of obstetrics from surgery 
was "the re.sult of the introduction of the obstetric forceps and of 
the writings and labors of independent teachers of obsteti’ics whoso 
endeavors Avere directed to tlie making of labors le.ss bloody and less 
dangerous.” 

Our English colleagues (notably Prof. W. 'R. Dakin of Saint 
George’s Hospital, London) arc wont to speak of midwifery as the 
Cinderella of medicine. 'When we reflect upon the struggle which 
obstetrics has endured in securing recognition alongside of medicine 
and surgery, Ave recall the emotions of our childhood da.ys Avhen avc 
helicA’od in fairies j Avhen avc .saAA*, in our fancie.s, poor little Cinderella 
sitting in the ashes. And Iioav aa'C resented the two elder, adopted 
sisters Avhen they took aAvay her toA-s and gave her all the hard Avork 
to do. And Iioav she j'carned for fine dresses that she, too, might go 
to the ball! But eventually, you Avill recall that Cinderella did go 
to the ball through the gracious metamorphosis of pumpkin, mouse- 
trap, mice and lizards and the kindly intervention of the fairy god- 
mother. To be sure, Cinderella Avas rebuked by her elder sisters and 
for a lime slie again found herself sobbing among the cinders. And 
then hoAV delighted Ave Averc Avhen the messenger came and drove her 
in a fine coach to the palace Avhere the Prince aAvaited her and made 
her his bride. We Avill not pursue the story further because it does 
not end as avc Avould liaA'c it for the two elder sisters. We Avould not 
depose medicine and surgery from the high ])ositions they have at- 
tained, Ave only ask that obstetrics may share Avith them, share and 
share alike. 

From tlie standpoint of emergencies requiring masterly and timely 
exercise of one’s faculties, obstetrics may be fairly said to assume 
priority over all other departments of medical practice. Confronted 
with siu-li emergencies as obstetrics presents, the practitioner has no 
time for sharpening his Avils or for aAvaiting the assistance of a eon- 
.sulfant. He is alone AA'ith his problem and ho must fight alone. Chip- 
man says: "I have ncA'cr heard it denied that in this general equip- 
ment. a large ])laee ought in all conscience be given to obstetrics. 
And yet. speaking generally of our medical schools, ihh- very traijxiufj 
in ahsictrirs; h ihc ur.akcsf paf/c in tlir curriculum. Our academic 
A'ision has been blinded by the brilliaiiey of acliicA’cments in surgery. 
The glamour of the operating amphitheater has lured the student and 
captured his imagination,” And it is no .small Avonder that he has 
little ston.iach for the AA-atehful AA-aiting of the lying-in room. 1 submit 
tliat it is a thousand pitie.s that so much time is utterly Ava.sted on the 
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benches of amphitheaters, watching with unseeing eyes the gyrations 
of the scalpel. How much more would it profit the student to employ 
this time in observing the phenomenon of birth under the direction of 
a master obstetrician. The need is for more practical training and 
clinical instruction in the art of midwifery, and this need can only 
be supplied in hospitals and dispensaries. 

I think it is generally conceded that the out-patient service is a 
poor substitute for the dispensaiy and the hospital and in this respect 
most of our teaching institutions are woefully lacking, for the simple 
reason that they do ‘not have adequate hospital accommodations. To 
send students into homes where filth abounds, unattended by an ex- 
perienced clinician and Avith no more than a smattering of theory to 
sustain him, is a ghastly business and cannot be justified by lack of 
adequate hospital facilities. There is no more virtue in teaching 
obstetrics to a group of observei’s than in teaching operative surgery 
from the benches and we all knoAv from experience what that means. 
There must be direct contact and individual responsibilities if the les- 
sons are to be di-iven home, and above all it is essential that the stu- 
dent Ih’e for a time in an obstetric atmosphere. G. W. Theobald of 
Loudon, England, says: “When I reflect on the care, skill, teamwork 
and money expended in the operating theaters of our land in patch- 
ing up broken men and Avomen, and then reflect on the inadequate 
training Avhich alloAVS men to kill and cripple Avomen in their prime, 
Avomen Avho are performing the act for Avhich they Avere created; 
Avhen I consider the sum total of misery Avhich is daily mounting 
through bad obstetrics; Avhen I realize that the country of Simpson, 
Lister, Smellie, and Hunter is no longer mentioned in the literature 
of obstetrics, I feel constrained to make a plea for radical changes in 
the attitude toAvard midAA'ifery, and to hoiie that these changes Avill 
be made by the profession befoj-e unnece.ssary and ill-direeted control 
is exerted by the state.” 

And from another source in England Ave read from the pen of 
Comyns Berkeley that: “The present maternal and fetal mortality 
and morbidity associated AA'ith pregnancy and childbirth aauII not be 
appreciably improved until the midAvifery service of the country is 
more complete, and medical students are taught midAAufery more 
efficiently. That in the efficient training and teaching of medical 
.students in midAvifery, the community, as opposed to the individual, 
is more directly and personally concerned than in that of any other 
subject in the medical curriculum. Not only is this so on the score 
of health, but also for economic reasons. The only place in Avhich 
the practice and art of midAA-ifery can be properly taught is in a 
maternity liospital or in the maternity Avards of a general hospital. 
And that there arc not .sufficient beds available for this purpose.” 
Tin' responsibilit.v for this discrepancj' lies, says Berkeley, at the door 
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of tlie intcniists and general surgeons ■\vlio have never realized until 
quite recently, the importance of midwifery to the nation, with the 
result that insufficient beds were allotted to the department of mid- 
wifery; too little time rvas provided for instruction and the facilities 
for teaching, laboratorj* and research work were inadequate. “Thus 
it came to pass that the ideas of medical .students with respect to the 
importance of midwifery to the communilj’ were the result of a vicious 
circle.” Indeed, it was not until 1869 that in England midwifery was 
included as a compulsory subject in the curriculum of medical stu- 
dents. And yet no less an authority than Dr. Fairbairn says that, 
“in the efficient practice of midwifex-y is to be found the greatest 
example of preventive medicine in the medical curriculum.” 

In (he I’eport of the Committee on iifatcrnal AVelfarc (1925) the 
statement is made that the services of the general practitionfu- arc 
])roportioned about, as follows; Internal medicine, 50 per cent; ob- 
stetrics, 95 per cent; minor surgexw, fractures, life insurance, etc., 15 
]K*r cent. A study of the curricula of our medical schools showed that 
in actual teaching hours the ratio of obstetrics to general surgery, 
exclusive of surgical specialties, was as 4 to 18. Clearly, then, there 
is cause for a revamping of the curriculum if the needs of the general 
jiraetitioner are to be adequately provided. 

Dean Emor.son of the College of [Medicine of the University of 
Indiana says: “It is the busine.ss of medical schools to prepare stu- 
dents for the first two years of the practice of medicine.” It is 
presumed that with such an equipment the graduate will acquire 
added knowledge and skill to the end that he may assume larger re- 
spon.sibilitics. Assuming that the premises of Doan Emerson arc rea- 
sonable what, then, xve ask, arc likely to be the demands of tho first 
two years of practice in relation to general .surgery and obstetrics ’ 
A knowledge of surgical diagnosis and the ability to do minor surgery 
and to administer first aid in major .surgical le.sions would seem to be 
.ill tbat could j’easonably be demanded of a young practitioner of 
medicine. But in the jiractico of obstetrics, there is no problem, 
bowevor grave, tbat may not require the services of the ncojtliyte 
in medieino. Placenta jmevia, eclampsia, ectopic pregnancy, rnptur<-d 
uterus, eoutracted pelves; tbese and many other obstetric prohlems 
may pre.scnt themselves in the earliest years of practice and under 
conditions that, admit of no opportunity to .sliift resj)onsibiliti<‘s. 
More Ilian this it will he as incumbent upon the yoiing practitioner, 
•as upon the older and more experienced, to recognize the dangt-r siir- 
nals and to exorcise the needed skill to avoid disrastcr. 

And so I assume that it is indeed n reasonable rcrpiest tlmt the 
Amerionn Association of Ohstctrioians, Gyneeoloirist.s. and Abdominal 
Surgeons make to those who are empowered to regulate the currieu- 
hnn in otsr medical sclmols, that the teaching of obstetrics he sriven 
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more equitable recognitioiij to the end tliat our graduates of medicine 
may be reasonably prepared to meet the demands of tlie general prac- 
tice of medicine. 

More than four hundred letters of inquiry were sent to the deans 
of medical schools all over the world, exclusive of the United States, 
and to a group of obstetiueians representing the entire medical world. 
The response was most generous and courteous. I have appended an 
analysis of the replies and Avill here quote from some of them: 

Professor E. W. Johnstone of the University of Edinburgli writes: "In iny 
valedictory address to the Edinburgh Obstetrical Society last month I referred to 
this same subject and my complaint ^Yas exactly the same as yours; namely, that 
the time allotted to obstetrics in our present curriculum is relatively and absolutely 
too little.” Johnstone finds no fault with the systematic teaching of obstetrics, 
but says: "When one considers tlie vital importance of practical obstetrics it is 
absurd that three montlis should be allotted to this subject and a similar period of 
time allotted to such other subjects as tuberculosis, diseases of the ear, nose and 
throat and even to diseases of the skin.” 

Mr. Herbert Spencer of London, England, writes that "An effort is being 
made in England to devote the same amount of time to obstetrics and gynecology 
as to medicine and general surgery.” Beckwith Whitehousc of Birmingham, Eng- 
land, confirms this statement and says that in England the "importance of the 
subject is being recognized more and more each year.” 

Dr. Fletcher Shaw of ;^^anchestcr University quotes an old teacher of his, Sir 
William Sinclair, "Students are taught surgery which they will not practice and 
later practice midwifery which they were not taught.” 

We learn from Professor N. S. Wales of the University of Sydney, Australia, 
that in the medical schools of Australia obstetrics does iiot share equally with 
general surgery and that in Ids opinion "it is not necessary, as a great deal of 
obstetric work is founded on surgical science and technic which are learned in 
surgical lectures and demonstrations.” Again from Australia we hear from Profes- 
sor Ch. ^I. Syd of the University of Adelaide that "The teaching of obstetrics in 
Australia ha.s, until quite recently, been much neglected.” Dr. 11. Ilowitt writes: 
“In my active days the medical schools of CaJiada gave obstetrics (exclusive of 
gynecology) an equal number of teaching liours to that of general surgery. So, 
too, was it the case in England in my student days — not so today.” 

Professor Kedarnnth Das of Odcutta, India, tells us that the majority of cases 
:ire attended by midwives and the jiractitioner is usually sent for in difficult cases, 
lie s.'iy.s, “I feel very strongly that students of midwifery are deided their legitimate 
privilege of witnessing their jirofcssors of obstetrics performing obstetric operations, 
wldlc they obt-'iin the fullest advantage of observing surgical ojjcrations performed 
by their professors of surgery.” 

From f'ardifT, Professor E. J. MacLcan writes that in common with other teachers 
f)f olrstetrics in Great Britain he is liaving considerable difliculty in securing what 
one might regard ;is even a moder.ate alloc.ation of the curriculum for the teaching 
of (de-fetrics whether theoretic:il or practical. “I am convinced,” says he, "that 
un1o.is and until this wrong is righted there is but little hope of substantially re- 
ducing the puerjicral mort.'ility and morbidity rates which are truly regarded as 
:! subjitt of world-wide concern.” 

Proft'vsor A. F. Hamilton of Byciilla, Bombay, India, writes of the embarrass- 
ment of te.-icliing obstetrics in India because of the caste and purdah systems in 
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vojjuc, women being rcluctfint to be attended liy male doctors. XovcrtlielcHs^ 120(1 to 
1400 cases arc delivered annually and a considerable proportion of the.se arc ab- 
normal cases. I’lacli student is required to conduct deliveries in 20 case.s and is 
permitted to witne.ss nmny scores of casc.s. “Our trouble here,” says Professt)!' 
Hamilton, "i.s to per.suade pregnant women of the value of antenatal observation. 
They arc so ignorant and apathetic and hence we still have far too many tragedies.” 

Dr. G. AV. Theobald, Professor of Obstetrics and Gynecology at the Chulalongkorn 
University, Bangkok, Siam, has the following to say: “I very much regret that 
obstetrics does not share equally with general .surgery in teaching hours. Basing its 
tigurcs on those suggested by the Association of American Arcdic.al Colleges, the 
faculty have reduced the number of hours devoted to obstetrics, and would have 
liked to reduce them still further. At jmc.scnt the hours arc divided as follows: 
pathology 047; medicine 1108; surgery 757; obstetrics and gynecology 402. 

"It is rather interesting to rctlect that in this country the greatest single cause 
of dc.ath is .almost cert;unly puerperal sepsis. 'J'hcro are many more dcath.s as the 
result of childbirth tliun there are from cholera, typlioid, typhus, and phiguo [nit 
together. The maternal and infant dcath.s account for over one-third (probably 
nearly a half), of the total deaths in the country in .any one year. Yet, in order 
to model itself as closely as possible on the American .system, obstetrics, the most 
important subject in this country, is relegated to the least import.ant place in the 
curriculum, and pathology is allowed half :rs many hours ag.ain, although not B) })er 
cent of the students will ever own :i microscojie. 

"Sitting in far away Bangkok, by the side of the Klongs, in the sound of the 
Cremation Pockets, I have the feeling that logic and argument will offer b:it little 
appe:d to our profc-ssion, and that the women will go on being buichcrcd, until such 
time as a relatively trivial incident will .somehow startle the public and cause the 
neec.ssary chango.s to be made in a m.’inner which nmy be unfortunate, ” 

Professor dc Ott of Leningrad .sends greetings to our Association and tells us 
that in his soho(d obstetrics shares equally with surgery in teaching hours. From 
500 to GOO students annually receive instruction in his gynecologic institute. 

J, Preston H:i.\;well, from the Peking Union Medic.al Hchool, writes that "In 
no place in China does obstetrics share with gener.-il .surgery the s:imo number of 
teaching hours, and in most of the .schools the obstetric leaching is in an infant 
condition. It must be remembered th.at obstetrics had to nmke its wav in 
this country against considerable odds due to jtrejndiee and custom. It is now 
showing hc.althy sign.s of growth and all over the land quite apart from the medical 
schools, the tnilning of midwives is in the :iir, and this is in the hands of the 
medical jnofession. ' ’ 


Prom Professor Kober? Dolbey of Cairo wo learn that "Tn the medical schools 
of Kgyp! obsfetric.s does not share equally with general .surgery in te.aching Iiours. 
but obsieirj,.,.- ;ij„] gvjK-cology together do.*’ lie says, “\\’o live under jieculiar 
dinicidtie.s in Kgyjit, hrm'ng the Jmrem principles to tonleml v.ith. It is iinjinssihp. 
to institute an e.vtermil maternity charity for nnalo medical students, 'fi.e onlv 
practice that our .stndenis gel in nbstelric.s is in the ho.spital where, with great 
d.sSu'ulty, -.ve snnnage to j>cr.s!!:ule certain woincn to coine for their eonOneiti.-nts. 
T'sis, Itnvc-v-er, has only resulted from tw.-nty years of unre:rdttiiig labor on the 
part of Dr. Drdibin. The net result, hov.-tver, of the unfortunate prejudi.-.- 
male doctors in t!m lar.-ns. Ip th.at wc- get a large ntnnber of eases of riit.tu.f.ol 
uteri and siniil.ar ennnilic.-tior.s. Ti’.ere was rm obstetric teaching in Ugvjit Jhirtv 
years wh.'ri this school revived; nor doe? th.e.v .ajjpfar to have br.e;s ;,,,v 

ob-s’etric te.acring siuee tl'C bfglr.nir.g of the Mr-slr.m era. A.i). 70 o. /.s far a*, we 
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EgjTpt (dating to 3000 B.G.) the practice of obstetrics was deplorable. We have 
some mummies, even of royal families, in which death had evidently taken place 
in childbirth and no attempt made by cesarean section or other means to relieve 
these cases of obstructed labor. The harem principle, however, shows signs at last 
of giving way before the progress of Egj-pt in other directions, since the King 
showed the example of having English nurses and doctors for the Queen’s babies.” 

Erom Buenos Aires Dr. Prank E. Pasman is authority for the statement that 
obstetrics shares equally with general surgery in teaching hours. The buildings 
and equipment of the Maternity Institute at Buenos Aires are unexcelled. 

Professor Alberto Eamos of Buenos Aires is an ardent champion of the com- 
bination of obstetrics and gynecology in teaching institutions and in practice. The 
obstetricians of South America are waging the age-long conflict with the midwife 
and the general surgeon and it is gratifjdng to note that astonishing progress has 
been made in the development of modern maternities and well-organized depart- 
ments of obstetrics and gynecology. Professor Eamos says, however, that their 
students are not sufficiently instructed in obstetrics; that the knowledge of the 
student at the time of graduation is no more than mediocre and their technical 
capacity almost nil. He is far from being capable and self-reliant for W'ant of 
practical clinical experience. Indeed he is not sufficiently trained to appreciate 
his limitations. No less than three months of maternity service would reasonably 
equip the student for the responsibilities of a general practice says Dr. Eamos. In 
the Argentine the doctor is rapidly replacing the midnifo in practice and is en- 
couraged to refer his cases of dystocia to maternity clinics, for the dual purpose 
of better service to his patient and added instruction for himself. 

In Sweden clinical obstetrics was introduced by Johan von Hoorn in 1662, but 
was not required as part of the curriculum until a century later. Essen Moller 
tells us that “Instruction did not attain its full efficiency until the year 1851.” 
The students in the University of Lund devote four months to clinical obstetrics, 
living and breathing the atmosphere of the clinic. Each student will have personally 
conducted an average number of 38 to 40 labors, 1 to 2 forceps, and 1 to 2 
abortions. .Some uill have performed versions, manual deliverj' of the placenta and 
like maneuvers. “It is significant,” says Essen Moller, “that, though there have 
been many changes in the curriculum of the university, no alteration has been 
made in the time-honored arrangement of the obstetric and gynecologic teaching.” 
This he ascribes to the practical work under the teachers’ control and the fact that 
the students develop self-reliance and a sense of responsibility. 

Stockholm presents one of the most comprehensive systems for the teaching 
of obstetrics. Nowhere in the world docs it appear that the student is given greater 
opportunities for practical instruction. Here the first obstetric clinic was established 
in .Sweden by Johan von Hoorn in 1062. 

Professor Kr. Brandt of Oslo, Norway, reports double the time allotted to general 
.surgery as to obstetrics and gjiiecology combined. He opines that the combined 
cliairs of obstetrics and gj-nccology is the only right policy and adds that this 
policy is pursued throughout Pinland, Gennany, and Austria and is fast becoming 
so in Prance and Great Britain. 

Professor P. A. Gammcltoft of Copenhagen expresses the opinion that “our 
teaching (Denmark) regarding the theoretical side is full up to date, but the 
practical side ought to be better; one month’s practical work is not enough.” 

Profe^-or D’Rr, Frier of Lausanne, .Switzerland, writes that obstetrics has almost 
ft'.e same number of hours .as has surgery- and intcrn.al medicine. 

Profr-s.-.r P. G. T. Van der Hoeven of Leiden, Holland, is now devoting double 
th.'* time to the tea riling of oiistctrics as was given forty years ago, but general 
enrgery- *4 ill holds nearly double the number of teaching hours. 



riXDLnV ; 


TIIK TKACIIIXO OK OnSTKTKICS 


()19 


Professor Ccsarc Dccio of the University of Sienna, Italy, writes that "In the 
medical sediools of Italy generally the teaching of obstetrics is given about the 
same time as is surgery, tiie proportion being u to 6. The teaching of obstetrics 
began in this institution in 17G2 with Jacopo Bartolomei as head of the Peparlmcnt 
of Obstetrics, Anatomy and Surgery and the surgeon remained in control of 
obstetrics until ISdO.” 


Professor Henri Vigucs of Paris writes; •'"The French system of teaching is 
not bad in spite of all criticism to the contrary. Tlie privileges we grant our 
students arc excellent. Our great surgeons and doctors .are neither inferior nor 
superior to those of foreign lands. Our courses arc long and numerous. For 
example one begins his studies at eighteen years of age, is an externe at twenty, 
an interne at twonty-threo, a doctor at twenty-seven, cliicf of staff at twenty-nine 
to thirty, hospit.al doctor without service at thirty-three. He completes liis training 
at thirty-five, may obtain a service by forty-one and may, but may not, become a 
professor at fifty to fifty-five,^ 'long after the flame of youth is extinct.' There 
are .GOOD students in Paris and it becomes necessary to give many of the students 
their clinical training outside the University clinic. Tliis need is supplied by eleven 
or twelve hospitals in Paris, where lectures and demonstrations arc given every 
morning throughout the academic year of nine months. Here .surgery is allotted 
double the hours as obstetrics. One or more times each week the student passes 
tiic day or night in the maternity wards. The theory is acquired from books and 
conferences. These are for the purpose of preparing the student for his examinn* 
tions ratlior than for the practice of medicine." 

Professor A. Martin of Berlin says: "It is very meritorious tli.at you arc 
giving this subject consideration in your Association. Obstetrics even today is not 
given the recognition in Germany that wc instructors desire; this from the riew- 
point of teacher and practitioner. Wc arc not unmindful of the great difficulties 
involved in arranging a satisfactory curriculum for the study' of medicine, duo to 
the marvelous development of the medical science. In Germany the student is xc- 
qtiired to deliver but -1 cases which is manifestly too small a number and wc are 
endeavoring to bring about a change whereby the student will be required to 
devote one month to the maternity wards and it is expected that this will be done." 

Professor L. Frncnkcl of Breslau, an honorary memhor of our Association, writes 
as follows: "Of laic ye.nrs surgery is encroaching on the field of obstetrics and 
.some of the work formerly considered part of obsletrics is falling into the hands 
of the surgeons. Slightly more time i.s allotted to surgery than to gynecology and 
obstetrics; the proportion being G to 5. The r.ntio of ob.stetrics to gynecology i.s 
about ?, to 2. Besides, wo require that every semester the students .spend all their 
hours in the clinic and live there for a certain fi.xcd period. During this time 
they are present at all deliveries and arc instnicted by tlic assi.stanta and permitted 
to examine tlic patients. This is in .addition to their otlior lectures and the clinic 
lime devoted to obstetrics and is no longer than for surgery." 


Professor Otto von I'ranquc of Bonn finds it difncnlt to give the exact number 
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of 4 deliveries is required of the student, though some students will deliver 20 to 
30 cases. Only two to three days are required in the maternity wards. The bulk 
of the clinical instruction is given in clinics conducted by the head of the depart- 
ment. Professor Pankow says that because of the growing importance of the 
problem of abortions in Germany, two or three students are required to attend 
every case. Eegret is expressed that the students are not required to personally 
super\dse more deliveries. 

Professor H. Ejuner of Innsbruck, says obstetrics in Austria is not on an 
equality wdth general surgery in number of teaching hours; about double the time 
is devoted to surgery. 

Dr. Bernhard Aschner of Vienna feels that obstetrics, for the past 100 years, 
has been placed upon an entirely wrong basis. He argues that the teaching of 
obstetrics should be simplified and the hours shortened; that too much time is 
allotted to such subjects as embryology and histology, subjects that are superfluous 
to the general practitioner and only of interest to tli£ scientific specialist. He says 
he is aware that the majority of professors in Austria and Germany would not 
subscribe to this criticism, but contends that his principles have proved themselves 
in private practice and voices the hope that his American colleagues will share in 
his views. 

Dean Martin of McGill University says: "I feel very strongly that not enough 
time is given as a rule to obstetrics in most of the schools. Certainly it deserves, 
in combination with pediatrics, at least as much time as surgery. In our schools 
we have, I believe, as good an obstetrical service as anywhere in the world for the 
student body.” 

Professor W. B. Hendry of Toronto University is "not altogether satisfied with 
the small amount of time which is detailed to obstetrics in comparison with the 
number of hours of clinical instruction a students gets in surgery. ’ ’ The proportion, 
as stated by Doctor Cleland, is Go lectures in obstetrics; 120 lectures in surgery; 
85 clinical hours in obstetrics; 430 clinical hours in surgery. 

Dr. J. Clarence AVebster, my former chief and now Emeritus Professor of 
Obstetrics and Gynecology of Bush Medical College, says: 

"Very few medical schools in the United States and Canada arc in a position 
to give adequate training in obstetrics to their students. Consequently, in private 
practice childbed mortality continues to be higher than it should be, and morbid 
pelvic conditions produced form a large percentage of the diseased conditions 
from which women suffer. 

"Theoretic instruction is excellent in many institutions. The need is for 
better clinical instruction. Tliis may be obtained in two ways. Teaching Maternities, 
in which senior students m.ay reside and conduct cases of labor under supervision, 
as in the famous Dublin Rotunda, arc ncccssaiy. 

"Outdoor district care of obstetric cases, also under supervision, should be 
provided in all scliools. This method of instruction has long been a feature of 
the Scottish schools, and has been largely responsible for the high standard of 
practice among their graduates.” 

Dr. Fred C. Zapffc, Secretary of the Association of American Medical Colleges, 
writes in a personal communication: 

"I am verj' glad that your Association is taking an interest in the teaching 
of obstetrics. For a number of years I have been trying to interest other associa- 
tions in this question, but so far have failed in my efforts. 

"As to the teaching of obstetrics: During an e-xperionce of twenty-three years 
of visiting medical schools I have gained certain impressions that have never varied, 
but have been multiplied. 
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"As a rule, obstetrics and gynecology are in one department of which a gynecol- 
ogist is the head, as there are only a few obstetricians, and even if there were 
more, the gynecologist would insist on the headship of the department, or a separate 
department. Tlicrcfore, the bulk of the hours allotted to the combined department 
are taken by the gjTi ecologist. 

"I find that in many schools there is very inadequate provision made for train- 
ing students in actual delivery work. There are very few well organized out-patient 
departments for obstetric teaching and hosjiital teaching is, witli few exception, 
not adequate obstetric teaching. Students observe; they do not ‘do.’ 

"I have been especially interested in this question bmuise I have always been 
convinced that the teaching of obstetrics is wholly inadequate in most medical 
schools. I am convinced that obstetrics should be a separate department, in charge 
of an obstetrician, and that out-patient maternity work should bo the backbone 
of the teaching. In an editorial published in the JiuJfctin of this Association, 
July, 1927, I advocated the abolition of the department of surgery in undergraduate 
medic.al schools and jirovision for a department of medicine and a department of 
obstetrics. In the October, 1927, issue of the BuUrtin I published a cooperative 
curriculum in which I gave to obstetrics 149 teaching hours and four weeks of 
maternity work; more hours than I gave to surgery (didactic) and nearly as many 
as I gave to medicine (didactic) ! 

"I am not an obstetrician; I do not teach obstetrics, but I am firmly convinced 
that undergraduate medical students should have more obstetric experience. 

"It is impossible to give to each fundamental subject in the curriculum the 
time it really should have; but training in fundamentals can be given in com- 
paratively few hours if we stop spoon-feeding our students, attempt to direct, rather 
than to lead, them, and give them opportunity to do some thinking for themselves, 

"It is necessary for every teacher in the medical school to recast his courses; 
to change his methods of teaching; to stop being didactic; to direct; assist and 
give to the student a little knowledge which will stick and make it possible for liim 
to get more on his own. On inquiry I linve lieard it said over and over, that assign- 
ment of so many pages of a standard textbook for a quiz or a recitation (the same) 
is the rule. That is also true of obstetrics. You cannot teacli all of obstetrics in 
an undergraduate course, even if you devoted a whole year to it, but you can 
tench the very much needed fundatnentnls and when expert help is needed, .-md 
stimulate some studcnt.s to develop themselves further in that specialty. 

"I may he in error, but I feel that what the student needs iti obstetrics, is more 
prenatal work; more delivery experience, in addition to traijiing in making obstetrii- 
examinations and manikin work, witti a very short course in the n.snal didactics. 
All rare and umiRunl things should be taboo. .-Knd all of this can Im- doim in 149 
hours and four weeks of maternity work. 

"You and your associates have my good wishes iu your attemjit to do somethiiig 
for obstetrics, but, please remember, that there must be two conrsc-s of training: 
One for the undergraduate medical student who must pr:ictice obstetrics in the home, 
on the farm, or in a hospital, and the other for him wlio v.-ishes to hecmio f-.u 
expert, a specialist. 

"I will Ik- very grateful to you for word as to v.'hrtt ;iction, if atiy. your .Isio- 
cintion will t.ake at the .ScptemlK-r meeting. Further, I v,ant to ;i’'‘!!rr- ywi that 
I am very much in accord with special societies baking t>i: the job of cor^ideririg 
their teaching function; in fact, it is a duty for terwhors to do that in tlicir 
spf-cial sotiotics. llcrc-tofoic. reg.'itd has Isrca had only to the developnu r.t of th-^- 
,«:pm;'-.lty ; but. innsmuch ns there arc- not a«sc-c5at;ons of tcaeh'-rs of this and that, 
nor of all teachers, it bthoeTrt the teachers who are- rnrmb''rf of ‘■j-.-: sorietir* 
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representing their branch, to discuss teaching because only in that way can we 
even hope to solve the problem." 

The theoretic teaching of obstetrics in America may be said to be 
fairly np to the standard set by other nations, but the facilities for 
clinical observation are "ivoefully lacking in many of our institutions. 
Herein lies the explanation for the disgraceful showing we are making 
in the practice of obstetrics as compared with other nations. Baker 
tells us that the maternal mortality is one-third higher in the United 
States than in England and Wales and more than twice as high as in 
Denmark, Italy, Japan, the Netherlands, Sweden, and New Zealand. 
Dr. Brooke Bland is my authority for the statement that the United 
States ranks highest in maternal mortality among the 21 leading 
nations; that we have consistently maintained a rate in excess of six 
per one thousand from 1915 to the present time. And this from a 
nation that so blatantly boasts of its efficiency and of the magnitude 
of its institutions. In this connection we recall the fate of the dinosaur 
which from an architectural point of view was the largest and most 
beautiful of animal creations, but its body grew so large and its head 
so small it could not maintain its existence. 

All will agree that the number of clinical maternity beds in most 
of our teaching hospitals is entirely inadequate for the proper train- 
ing of students. But there must be more than clinical facilities pro- 
vided; there must be time for the student to use them; time in which 
to live in an obstetric atmosphere. This cannot be done without a 
very radical pruning process on the part of those charged with the 
responsibility of portioning out tlie students’ time. The curricula of 
our medical schools and of our premedical institutions are litcrallj’’ 
jammed with irrelevant subjects which have no bearing whatsoever 
on the practice of medicine. Par too much emphasis is placed upon 
clinical subjects which might better be sliifted to graduate schools. 
Indeed, it would seem that between the theorizing of the Ph.D.’s of our 
faculties and the gormandizing of the general surgeons, the obstetri- 
cian has done well to maintain a semblance of individuality. 

Permit me to submit to you the following propositions for your con- 
sideration : 

1. If it is the bu.siness of our undergraduate medical schools to pre- 
pare students for the general practice of medicine, it follows that 
obstetrics should have a large place in the curriculum. 

2. In the general practice of medicine obstetrics far exceeds that of 
general surgery in importance and is only second to that of internal 
medicine. Such .should be the relative positions of these subjects in 
the curricula of our schools. 

3 . The demand in number.s of academic hours ui)on our medical .stu- 
dent.s is already oxcessiv*' and should be reduced. To provide more 
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time for clinical instruction in obstetrics, without, adding to the burden 
of tlie student, the didactic teaeliing in obstetric.s, a.s well as in all 
clinical subjects, might well be restricted to the fundamentals; much 
of the teaching in general surgery should be shifted to graduate schools 
and far less emphasis should be placed upon minor specialties. 

4. The need is for more practical instruction in ob.stctrics and this 
can only be attained in hospitals and dispensaries. The service in tiie 
out-patient department, as commonly conducted in our institutions, 
is no adequate substitute for tlie dispensaiy and the hospital. 


5. Not less than one month should be devoted exclusively to a 
maternity sciwice. In this service the student should deliver a mini- 
mum of 20 cases, under the direction of trained clinicians; and the 
importance of prenatal supervision should be stressed. 

6. Everywhere throughout the world it is apjiarent that the teach- 
ing of obstetrics is receiving more and more consideration. The medi- 
cal schools of the United States are lagging far behind most schools 
of the world in practical instruction and this for lack of adeipiate 
clinical facilities and the time to devote to it. There must be a re- 
vamping of the entire curricula in our schools to the end that our 
students may be bettor prepared to meet the demands of the general 
jiracticc of medicine. 

7. The maternal morbidity and mortality, which in the United 
States has not decreased in the last tifteon years and is today the 
highest of the twenty-one leading nations, is chargeable to educational 
defects and will not be materially reduced until our institutions pro- 
vide more adequate clinical facilities. 

S. From my correspondence {sec appended resume)* J learn that the 
countries in which part or all of the institutions give obstetrics and 
gynecology combined, equal recognition with gimeral surgery are 
Eussin, Poland, Ecuador and Argentina: that in Germany, France, 
Norway, Sweden, Holland, Italy and Switzcidand the allottment is 
nearly equal; while England. Scotland, Wales, Canada. Australia, 
Egypt, Finland, India, Cuba, Czecho.slovakia. (.Iiile, Peru. Brazil, 
Austria. Hungary, Z^lexico. Chinn. Siam and Haiti "ive much more 
lime to .surgery than to ohstetries and gynecology, the jiropttriion being 
about 2 to 1. However, it is of interest to note that in none of these 


countries is surgerj* given so large a proportion of the teaciiing hours 
a.s in the United States wlicre the ratio of surgery to obstetrics is in 
the neighborhood of 41^ to 1. 

P. Tlse American Association of Ob^tetriei.'ins. Uynecologists. and 
Abdominal Surgeons respectfull.v petition ;uul urge upon those who 
are in oiTicinl command of the situation to re!rie<lv this state of alTair.s. 


•r.-r r.f Oi- ,-.f tJr, Kiv.-n* j rri-i!.- -■ '.ir- 

u.'T'Ucr'.l f ri’aW'l* r.r. ^ trir-* . h •- 

vu.rtvnt vcl;u-r,»' of r-n.ii in 
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We ask this with no desire to unduly exalt ourselves or our specialty, 
but for the purpose of preparing our students for the responsibilities 
of their chosen profession. 

And Israel spoke unto Eehoboam saying: “Thy father made our 
yoke grievous; now therefore, make thou the grievous service of thy 
fathers, and his heavy j’^oke which he put upon us, lighter, and we 
will serve thee.” 


THE TREATMENT OP CERVICITIS, PARTICULARLY BY THE 
CAUTERY AND OPERATION'^ 

By Frederick C. Holden, M.D., P.A.C.S., New York 

(From Committee on Maternal Health) 

T he treatment of the most frequent and persistent of the pelvic 
infections is a present field of active discussion. An evaluation of 
the various claims is therefore in order. For such a purpose we may 
compare the results obtained in a service amply provided with obsti- 
nate examples and operative opportunity like Bellevue Hospital with 
those in an office fully equipped for local treatment. This inquiiy is 
aptly reinforced b}' items from a special study covering 500 case 
records among one group of private patients turned over to me by 
our Committee on Maternal Health. 

This paper takes up some clinical issues relating to cervicitis in the 
groups in which the cautery seems to be particularly indicated; 
namely, in the virgin, between labors, and at or near the menopause; 
cervicitis of the cystic variety, the form accompanied by polyps, ob- 
stinate gonorrheal infections, and erosion with precancerous sugges- 
tion. A new indication is taken up ; namely, the healing of the cervix 
before operation in order to lessen the amount of surgery. The main 
group, however, comprises those women whose chief pelvic disorder 
is an uncomplicated inflammation of the vaginal portion and the canal. 

The varieties of cervicitis, where the cautery is not indicated or 
where it is unnecessary, are the following; (1) the considerable group 
in which the disorder is but one of several, for which operation is 
called for, as with laceration of the pelvic floor, tumors, or retrover- 
.sion with symptoms; (2) the relatively .slight inflammation.s, neither 
granular nor everted; (3) the .simple edemas; (4) the few eases found 
to do better on other treatments after trial of cautery; (5) cervix 
inflammation in very sensitive or hysterical individuals who are bad 
subjects for office care; (6) a congenitally long portio vaginalis, only 
curable by amputation; and (7) the uncomplicated ceiwieitis given to 
more or less frequent relapse. 


•Rtad h‘-{ciTe tliC American Gjuccoloplcal Society, WaBhInrton. April 30th, 192S. 
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I. IN'DICATION'S FOR THE CAUTERY 

Virgins . — In a series of 500 cases of cervicitis in private practice, 
it was found that one out of five occurred in unmarried women, 85 
of this 100 having hymens so small and sharp-edged as to he classed as 
verifiable virgins. It is a serious matter to undertake a long series 
of office treatments in single women with an ailment essentially 
chronic and prone to relapse. If the cautery hold.s out the promise 
of substituting 2 to 4 treatments spaced two to three weeks apart for 
a course of bi-weekly treatments covering two to four months, the 
cautery claim for this field is well founded. By the former, fewer 
office habitues will be developed and less erotic stimulation will be 
aroused. By the use of a virgin speculum and the narrow beam head- 
light the hymen is undamaged and the nerve strain often associated 
with local treatment is minimized. (Fig. A, J, S.) 

Between Labors . — A considerable proportion of parous women j)re- 
sont a raw cervix during lactation or thereafter, vith leucorrhea and 
some pelvic discomfort. (Fig, B.) \Ve have learned to realize that one 
woman in five may have a postpaid tun retroversion, and we hnv^, 
shouldered the obligation by sy.stematic .search for, and treatment of, 
this disorder. But routine ini:csti(jaiion for a raw cervix after labor 
has not yet become a standard responsibility. When such search 
finds a granular exerted external os with or without laceration and 
edema, the alternatives of temporizing or repairing face us. The 
patient de.sires other children. She is likeh* to jiresont the same con- 
dition of the cervix after each labor. The time when operation gives 
permanent results is Avhen she is through having her children. Then 
repair of the cervix Avill be combined with repair of a pelvic floor and 
operative correction of any retroversion. In recurrent cervicitis of 
parous women we have in the cautery therefore, a nearly ideal method 
for healing and inversion with a minimum number of office visits. 
Such treatment interlocks preferably Avith the relief of displacement 
by pessary support. 

Goodall drew attention to the puerperal morbidity due to latent in- 
fection in uncured cervicitis of pregnancy in a lecture before the 
Xcw York Ob.stctrical Society. March 18 of this year. 

Senile Ccri'icitis . — The small vulv.-i and sensitive vagina of the '.voman 
beyond the menopause (one Avho is not having regular cnittis) present.s 
.some of the same reasons for a thorottgh but infrequent treatment. 
K this new field develops a.s it appears to promise, and cysts v.-itliin 
the c.anal coupled with a narrow external os are the main ean.se, 
dilatation of the external os and the fine c.antery wire tip in the canal 
would appear to be the best treatment. Postclimaclerie ease.s do not 
comprise over 3 per cent of our list. In patients the polyp ;■,« a 

e.ause is never out of our mind. fFig. A, .v, 4.) 
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Cysts . — These occur either alone, or in. conjunction with raw surfaces. 
(Fig. C.) In cervicitis cysts were found in one case out of four. Of 
125 cystic patients 25 were treated between the ages of twenty and 
thirty, 58 between thirty and forty, 40 between forty and fifty, and 
2 between fifty and sixty. Half of the total number were treated 
between thirty-three and forty-three. The tendency to relapse was 
marked. The cysts are sometimes left-overs after healing of an 
eroded cervix, bringing a patient back at intervals of months or years, 
whenever she recognizes the recurrent ache or dysmenorrhea from 
their tension. These do not often justify operation in and of them- 
selves because the relapses are of a minor degree, as a rule, once the 
larger cysts have been eradicated. Cysts high in the canal are a new 
study. Dickinson is finding, since his paper was read in November, 
1927, such location to be even more frequent than lie supposed. It 
need only be said here that the high location of some of the large 
groups of cysts at or even above the internal os would, if removed by 
the Sturmdorf method, require so extensive a conical excision, and a 
near-cylinder so large at its upper end, as to constitute a strong argu- 
%ient for a preliminary trial of the electroeautei-y tip. Whenever 
other operative measures are necessary a cervix riddled with cysts 
may well be amputated. There are, however, conditions in which 
these other operations maj^ need to be deferred. In such cases cysts 
of the cervix may well be punctured. Then when the time for opera- 
tion arrives the months that have elapsed with no recurrence of 
cysts may show that a cervix operation is not needed. 

Polyps . — As these growths are conveniently treated by the cautery, 
application of the hot wire to the inflamed or infected surfaces in the 
neighborhood is indicated. Two or three weeks later, when using 
the cervical endoscope to look at the base of the polyp, a second ap- 
plication of the hot wire will be made if required. Bishop believes 
that malignancy is not infrequent with polyps, but Dickinson found 
only one such diagnosis in 106 polyps sectioned. Whether there be a 
large or small danger of cancer in connection with polypoid growths, 
the indication for treatment by the cautery is very strong as it is the 
method next to radium in value for ability to limit or prevent malig- 
nant growths. Attention should be drawn to tlie frequency with 
which polyps occur at and near the menopause. 

Chronic Gonorrhea . — Among the private patients upon whom the 
statistical study is based, there were smears or cultures early in the 
series. We had the usual experience of discouragement from single 
.smears and repeated smears. In women with clear histories or ade- 
quate clinical findings smears were largely abandoned. Vigorous 
treatment damaged the diagnostic value of smears. We therefore 
have in this series few ca.scs which arc classed as gonorrheal by micro- 
.scopic tests, only one in ten among the married women. No doubt a 
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very considerable number even in this private practice bad tbeir 
origin from tlic gonococcus, but Curtis bas sliovn tbat tbe active agent 
in a long continued inflammation bci'cabouts is no longer Ibc original 
offender. In anj' case we are concerned with the cure of tbe cbronic 
cervix ratber than witb tbe cause. I am convinced tbat no metbod of 
treatment compares with tbe cauter 3 ' in relieving tbe obstinate cases 
proved or supposed to be gonorrheal in origin. 

Naturally tbe cautery is not used in the acute stage or in pcr.sons 
with tender tubes. I have never seen a salpingitis or peritonitis 
lighted up or renewed from the use of the cautery within the cervix. 
However, this may be due to tbe practice of beginning with a mod- 
erate trial treatment to ascertain tbe patient's reaction to treatment 
wherever doubt exists. Other measures such as diatbcrinj' or tampon 
are sometimes used first where the main complaints arc due to ad- 
lierent tubes. 

Preveniion of Cancer . — Since tlie Ameriean Society for the Control 
of Cancer began to educate tbe public, more women ai'c coming to 
tbe gynecologist to be examined. Cervicitis which is not active enough 
to produce a leucorrbea or dysmenorrhea or other discomfort is thus 
brought to our notice, indicating tbat this cbronic and mild disorder 
may have lasted for years. Simple treatment like silver nitrate or 
full strength i)yroligneous acid will usually sufilcc, but tbe cautery is 
needed for cystic or granular conditions. Tbe new practice of tbe 
gynecologist of following up bis former obstetric i)alients or those 
who have been treated for cervicitis and sending for .such as have not 
been cared for by himself or others, and tbe healing and kcepinir 
healed of tbe cervix may have an important effect in preventing 
cancer. In tbe series studied, a singularly low incidence of inalig- 
nancy bas been shown among tbe 500 cases. Three unsuspected 
cnnccr.s were detected among the 313 parous women, all being found 
at repair operations. There Iiave been several eases api)arent!y alont.' 
the border line where there bas been some reason for not operating 
and obtaining a specimen. Here it is inferred that a thorough-going 
treatment witli the hot wire would de.'^troy any vt-ry superficial canc'w. 
It goes without saying that no case with clinical evidence, such as 
friability or bleeding after snlpbnte of r.ine, escaped biop.sy or diag- 
nostic curetting. 


Cauicru as a Preluniinru io Opcralton . — In certain selectod cases, a.s 
a deliberate fir.st step. I have opened cy.<ts or healed raw areas. v,'ith 
the piirpose of lessening the amount of operative work to be douf, 
postponing the surgery un.til b.erdinir and shrisik-age had «->ef;urred. 
Thus one is able to forego or.e of the serie.s of oper.ation- to which, 
the patient would otherwise have been subjected. 1 w.is led to do 
this by the number of instances in whJch a patient ‘who evidently 
needed a cervix operation Imd tn postpone stmh .an oper.-ition and 
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was given palliative cautery treatment while awaiting operation. In 
a surprising number, when the time for Sturmdoi’f or amputation or 
repair arrived such an amount of inversion and slmnkage and such 
sound healing of the surface had occurred that one had no reason for 
resort to surgery. 

Mhior Indications . — ^Large vessels on the surface of the cervix are 
rare but constitute a definite reason for use of the hot wire. Care is 
taken to keep the heat very low in order to shrivel and not cut through 
the vessel. Where the vaginal portion clearly shows projecting veins 
it is to be presumed that the same condition exists within the canal 
and cautery treatment along two interior faces is desirable. 

The conical cervix is to be watched for because defective drainage 
and a pinhole os are likely to be associated, and infantilism and ste- 
rility are not unusual accompaniments. Anj’^ leucorrhea under these 
conditions would lead one to suspect blockade. An innocent looking 
opening may have behind it a cavity as big as the last joint of a man’s 
thumb, distended with tenacious mucus or mucopus. Under such con- 
ditions the importance of dilatation cannot be overstated. 

H. CONTRAINDICATIONS TO THE CAUTERY 

Except as an occasional preliminary I do not use the cautery for the 
infected or cystic cervix where other operatious are needed, as for 
tumors, tubal disease, retroversion or plastics of the vagina or pelvic 
floor. Under such conditions the cervical operation is combined with 
the others. However, if there be no surgery to be done below the cer- 
vix, such as repair work, and the cervix can be cured by a couple of 
treatments, then there is a distinct advantage in healing the cervix by 
cautery, so that the work in the operating room may be from one 
point of attack only, the upper or abdominal route. 

Sivi 2 )te Forms . — Where the cervix presents only superficial inflam- 
matory or infected processes or where dilatation of the external os is 
the sole requirement to better the drainage from the canal, cautery is 
not needed and simple applications like silver nitrate of a strength of 
5 to 15 per cent suffice. 

Nervous Patients . — There are highlj’^ neiwous patients unsuited to a 
treatment which may give pain. The hysterical are ruled out and 
also the individual on whom novocaine (5 per cent in adrenalin solu- 
tion) fails to bring about bleaching and local anesthe.sia. A course of 
very gentle applications, or operation, may be wiser selections for 
these individuals. There are a very few instances (1 in 55) which 
have shown better results with other local treatments. Apart from 
recurrence due to labor there are a few relapses where removal of the 
infected area is necessary. 

Diathermy . — The merits of this method of treatment of cervicitis 
have not yet been satisfactorily established. The electrode within the 
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cervix carries licat up to 116® F. which is said to kill the gonococcus. 
With a full installation in the office, a year’s nse has shown some ex- 
cellent results in the treatment of certain products left after acute 
pelvic infections, particularly by the relief of pain and removal of 
exudate. I have not used diathermy for cervicitis because of the 
.satisfactory results achieved with the incandescent wire. 

Radium . — Curtis states that he has abandoned radium in the treat- 
ment of cervicitis for more than two years because ho felt its action 
was difficult to control and contraction occurred at times. The cost, 
the exact skill required, and the hospitalization also militate against 
radium. 

HI. CAUTERY MKTHOD.S 

The simplest method is that of Abrams, who heats the tips of a 
uterine dressing forceps to a cherry red heat in an alcohol flame and 
applies this to the atTected surface. A circular slough up the canal 
may produce stricture. The most generally adaptable and workman- 
like tools Inn-e, however, long ago been developed for use by the rhin- 
ologists. The delicate narrow platinum loop and the spiral tip nasal 
electrode provide entirely satisfactory burning surfaces with which 
to apply heat that can be perfectly regulated. 

The only advantage of the Post cautery is that for .'i^25 it can be 
attached by its rheostat to any electric light socket, whereas the nasal 
electric cautery requires a rotary converter as well as rheostat for the 
direct current, and a rheostat alone for the alternating current, at 
a cost of $85 or .$35 respectively for the entire equipment. Wappler 
has a new device for both light and heavy cautery at $120. Put 
though the Post cautery works well on surfaces in view, within the 

if 

canal it has done harm for the following reason. The heat cannot be 
restricted to the tip where the work is to be done. Unlike the nasal 
cautery with its insulated shank, the shank of the Post cautery be- 
comes so hot that the external os is burned (Fig. D, JO). The closures 
of the cervix reported to Dickinson and myself are case.s after use of 
the Post cautery, and the literature has cases from the Ilunner treat- 
ment with the Paquelin cautery. Cashman, who uses it. systomati- 
cally has to dilate after cauterization to prevent contraction. 

In one scrie.s of 36S cases treated by the cautery the interval aver- 
aged two weeks. Three or four week intervals may be preferable in 
a majority of cases. The average number of treatments is two to four. 
Obstinate infections far up the canal may require more frequent and 
lighter tre.ntments. 

A new .study is under way to determine t'ne thickness of the mucous 
membr.nnc of the cervix in order to learn to what d^-'ptli tlic heat of 
tlie cautery .should pem-lraic or the amputating or coning proce.s-- 
clear away the chronic.ally infected lining. A review of 26 sections 
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.■vvliicli. give some evidence on this point indicates that 5 mm. is not, an 
unusual thickness and that few mucous membranes are less than 
2 mm. in depth. 

It is better to apply the wire, first to the . posterior lip, so .that the 
occasional oozing will not fall upon the surface yet to he treated. It 
is to he noted that the cautery treatment is applied to the external 
os or deep within the canal on much the same principle as when sur- 
gical removal is brought to hear on hemorrhoids. Strips of anal 
mucous membrane, even though narrow, are left beliind in order that 
stricture shall not develop and in order to provide for rejuvenation of 
surface epithelium. The tissues intervening between cautery stripes 
are probably sterilized by the irradiated heat within a radius of 3 to 
5 mm. as shown by Polak and Matthews. 

Patients are to he warned that some bloody show may occur in a 
few days and that malodorous leueorrhea will appear, requiring a few 
days of douching. 


rv. POINTS IN DIAGNOSIS 

Finally, there are three elements in diagnosis to which attention 
should be drawn: time, light, and deep search. 

First, there should be, as part of one’s routine care of a patient, an 
inspection of the cervix for raw areas or cysts at these occasions: 
(1) a month or two after deliverj', and (2) again at the end of nurs- 
ing; (3) when a woman is through having children; (4) always in 
the presence of a leueorrhea; and (5) in the years approaching the 
menopause. 

In the second place, a proper search involves the best possible illu- 
mination of the cervix. Except in the gaping vuhm or wide introitus 
accurate visualization of the cervix can only be had by the use of the 
headlight, and such a headlight as will focus a beam strongly upon it. 
Dependence upon light from a Avindow or upon the large lamp on the 
forehead cannot yield proper conditions for adequate attention to all 
cysts, to the stalks of polyps, nor any exact observation of surfaces 
and discharges. As Avith the oar and the throat, the darker the room 
and the more concentrated the illumination, either from a focusing 
headlight, or from the lamp AA-ithin the speculum, the more exact is 
the woi’k. 

Third, for our new studies of the canal Ave shall probably need to 
return to the old tubular cervix speculum. 

SUJIMARY 

The electric hot AA’ire eliminates many cerA'ix operations and long 
courses of local treatment (and the fees consequent) being especially 
adapted to uncomplicated raAV area.s, to A'irginal, senile, polypoid and 
cystic forms, to obstinate infections and cysts up the canal; to ero- 
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sions between labors; and to eliminate or to lessen amount of cervix 
surgery in nniltiplc operations. 

Plastic .surgery is called for wbere otlier operations are needed, for 
long conical cervix, for obstinate relapses, and where local aj)plica- 
tions suflice for simpler conditions and edemas. 
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PRPI^rAllITAL EXAiMINATlON AS ROUTIM-: IMtEVKNTIVI*: 

GYNECOLOGY^ 

By PonuRT L,\tou Dickin.cox, M.D., F.A.C.S.. .Wav York City 

(Front Committee on Matrrml Hraltlt, AVir YorJ: Cii;j) 

E xamination for fitness Ims become customary for all occupa- 
tions save marriage and parenthood. Eventually common sense 
may be expected to demand a similar preparation before deciding on 
matters so imiiortant to tlie. life of the individual and the race. There 
.should be developed a public opinion in f.avor of routine consultation 
on major physical defects and psychic inhibitions before the announce- 
ment of an engagement, followed by a general and local examination 
of both bride and groom a month or moi*e before the wedding day is 
fixed. At the present time we may at least formulate ])laiis for such 
a practice, and (his formulation should be one of the basic concerns 
of an independent research body like the Committee on Matcnia! 
Health, whose major function is to investigate and report upon the 
relatively neglected medical aspects of human fertility. 

While not omitting roferenee to legislation regarding e.xaraination 
before marriage, and prescribed form.s of certificate, we purpose here 
to urge upon the medical proje.ssion its oblig.ation to assume a .social 
attitude toward tr.ose aspects of marriage which arc within its prov- 
ince. Kes])ons!biHty for the .sound growth of p»ublic opinion rests 
finally upon the technician. It is he v.d'.o mu.st work out saiK' tests and 
develop the details of useful in.strueiion ns tlie foundation for beliefs 
which; shall be bush into tlm cn.stoms of the people, 

r; rn'.-; .Xl'-!';? Z-'', r'-x'-O-'. 

5’r-r t-i-.;'; t‘>t r . c’X'.tr, j-rr'iCr’* ot r t'.”'' ?-• , 4. l-U! !?,'■ 

r-t-'r ^r*. tC.i I'nrrfr.t <Z XZ:--- r-f A-;:* r’-.-.!; 

r-.r.l in t?.'* rcjTint'. 
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To this end examples are given of advice to prospective bride and 
groom looking towai’d the prevention of fear and painful intercourse, 
of physical maladjustments and frigidity, and of preventable chronic 
irritations likely to produce unhappiness in marriage. The physician 
makes a special point of trying to detect and remove misgivings. His 
general examination includes search for defects and symptoms of com- 
municable or hereditary diseases, and then study of the woman’s geni- 
tal and pelvic anatomy with reference to marriage and childbearing. 
Instruction is given regarding conjugal relations, first on the differing 
psychology of men and women, and second, on certain elementary 
matters, basic for the newly married, including the wise spacing of 
children. The man may be referred to a urologist for examination 
and instruction, but on the whole it is found better to have both eared 
for by a single physician. 

The study that follows is built upon the case records of some forty- 
five years in general gynecologic practice. It grew out of the fact 
that maladjustments focussed at certain points. These points were 
gathered together as the basis for a premarital talk. Whenever a 
patient has said that a certain difficulty might have been prevented 
“if I had only been told,” that item has been included. Secondly, 
intelligent couples instructed before marriage have been asked to 
report after some months or yeax*s on those sections or details which 
proved to be useful, and those unessential, in the talks that had been 
given them. Thus, nearly every clause of the set speeches made sepa- 
rately to the bride and groom has grown out of a need brought to 
light through some unnecessary, and perhaps grievous, misunderstand- 
ing. I have gone out of my way to do this, and made it my practice 
to give the instruction Avithout a fee. The oft’er rarely is deelined. 

I. SOCIAL POLICY 

The formulas for permission to marry — problems of family and 
tribal custom which began befoi'e man could Avrite — appear in con- 
temporary histoiw chiefly as books and articles on legal questions and 
general policy. 

There are excellent .symposia from a foreign point of vieAV in Sen- 
ator and Kaminer’s “Marriage and Disease,” 1904;^^ in “Das artzliehe 
Heiratszeugnis” in the “Monographien fiir Frauenkunde und Eugene- 
tik,” edited by hlax Hirsch, 1921;^ and in “L’Examen Medical cn 
Vue du jMariage,” 1927, Avritten by a group of European authors, 
mainly French. ” We have a recent American study of certification 
by F. S. Hall." 

Social practice A-aries both Avith respect to the degree of government 
initiatiA-e and control, and also a.s to the sort of guarantees expected. 
Thus, certain states require a certificate of fitne.s.s for marriage.’'’ 
Among these arc SAveden (191.1), XorAA-ay (1919), and Denmark (1.022), 
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which call for a declat-alion by the couple covering mental trouble, 
epilepsy, venereal disease, leprosy, consanguinity, previous niarriage, 
and children born out of wedlock. The doctor (I'cleascd from obliga- 
tions of professional secrecy) only comes into the picture to register 
the declaration. Turkey, in a recent law, demands medical examina- 
tion by a doctor especially designated, and goes so far as to have a 
seal placed on the wi-ist of the applicant to prevent the substitution 
of another individual. In Armenia, examination has been obligatory 
since 1920. Germany requires both applicants to reveal to each other 
wliat communicable diseases they have had, annulment being granted 


for deception. 

As an example of pcr.suasion rather than enforcement, we ma}' cite 
Holland, where there is a societ}’ in favor of prenuptial examination, 
with forty-one active committees. Examination is not compulsory, 
but the society’s circulars arc given out by government bureaus on 
publication of the banns. Amsterdam has a prenuptial consultation 
office. So have Brussels and Antwerp. Germany, by the law of 3920, 
began in 3922 to deliver to applicants for licenses a circular advising 
medical examination. At least eight marriage-advice stations arc in 
operation, chiefly in public health ofllces, in l>crlin, Hamburg, Dres- 
den, Frankfort, Magdeburg and Linz. The Berlin Medical Society 
(1926) endorsed a report drawn up by Max Hirseh condemning obliga- 
tory exchange of certificates, but favoring a law to make medical 
examinations of both sexes compulsory, under any idiy.sician, and not 
by designated experts, with safeguarding of professional confidences. 

In Austria elective medical examinations have been in operation 
.since 3922, beginning with an ajipropriation of 300.000 kronen a year. 
"While only about one hundred persons appeared the first year, twelve 
liundred are now advised annually, the Krankenlcassen carrying cer- 
tain laboratory costs. Dr. Novak.s, active in thi'- matter, informed me 
in 3926 that these examinations were functioning well. In Italy the 
proposed Red Cross station at Milan plans such secrecy that the candi- 
dates need not even give their names. 

In France and Belgium, according to Dr. Georges Schrieber,” pub- 
lic opinion is resolutely hostile to any constraint in the mutter, H*' 
urges that such examinations should enter into eustom before going 
into code. He frsvors, fir.'^t, government distribution of notices to all 
candidate.s for marriage, and second, opening stations for ad^-ice in 
the l.argest possible number of ciiie.s. «dther as .a municijial cliarge or 
under priv.ate auspices. In England, the pre.sident of th-". Eugenics 
fsociety. Major Darwin, thinks one should not attempt to go further 


tlmn to demand from each party the declaration of a belief that he or 


.she is free from certain .specified infectious di.sea.ses and 


been confined in an asylum or prison, but 


advoc.'ites that marriage of 


a certified lunatic or anyone ment.ally defoc-tivc be made pTinivltalile. 
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The general trend of the recent discussion which has been active in 
Germany, France and England has been in favor of awakening the 
public conscience rather than attempting to write laws. The pur- 
pose, says Hirsch, is not to crystallize a decision concerning forms of 
prohibition or permits, but to encourage the “nupturients” to face the 
health issue as frankly as they would questions of income and social 
standing.'^ 

II. PHYSICAL EXAMINATION 

The contribution to sex hygiene made by the physician, and espe- 
cially the gynecologist, is directed particularly toward the prevention 
of dj^spareunia, vaginismus, frigidity, abortion, sterility, unwise post- 
ponement of childbearing, and difficult labor, and the lessening, so 
far as lies in his power, of the causes of divorce and adultery. 

General . — The patient’s history indicates where the emphasis should 
be placed in each particular case. With a neurotic familj" or personal 
history, especial attention will be given to the nervous system ; with a 
tubercular or cardiac heritage or symptoms, these possibilities will be 
stressed. Endocrine imbalance will be considered. The standard tests 
to be made in these" lines, as for gonorrhea and syphilis, have been 
adequately covered in the books already referred to, and need not be 
repeated here. The psjmhic factors are considered at some length in 
the chapter on dyspareunia, in the volume on gynecology and obstet- 
rics of Nelson’s Loose-Leaf fSui’gery, now in press. 

After the ordinary general examination — weight, blood pressure, 
heart and lungs — the patient prepares herself for pelvic examination 
by removing the girdle and emptying the bladder. 

While maldng the chest examination, attention should be given to 
the breast and nipple. Then follow abdominal palpation and external 
measurement of the pelvis ending with the transverse diameter of the 
outlet. 

Pelvis . — Those who hesitate to examine the unmaivied woman are 
reminded that all information desired about position and size of uterus 
and ovaries is obtainable by rectoabdominal bimanual palpation, and 
that a Sims speculum need be no larger than one finger, provided a 
narrow beam of light is used to inspect the cervix in cases of leucoi'- 
rhea or dysmenorrhea. 

Anatomic observations as to the funnel of entry, the hymen, the 
vagina, the meatus, and the reaction of the pelvic fioor muscle group, 
are made as a routine after considering the adequacy of mcnstimation 
and the sufficiency of external pelvic dimensions. The possible abnor- 
mal conditions to be borne in mind are : absence of uterus and vagina ; 
retroversion, anteflexion, and particularly infantilism of internal and 
external genital organs; ovarian tumors, myomas, and their size and 
location; infected urethral glands and eroded cervix; and tl)e after- 
effects of any operation or delivery. 
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All ovarian tumor vould call for operalion bcinre marriage. Small 
fibroicis miglit only hamper fertility. Firmly adherent tubes would 
indicate prc.scnt and probably future .sterility, but Strassmann warns 
against too definite prophesies of sterility from moderately defective 


menstruation, anteflexion, infantilism and fibroids.’” 

In sterility tests, the male presents a simpler problem. One puts 
up to the man very directly whether he will prove his fertility or not 
by a self-produced friction .specimen for immediate microscopic test. 
While active, well formed, full sized sperms show the strongest evi- 
dence of fertility, scanty number.s, smallness and sluggish actions may 
be due merely to fatigue or recent emissions. With such findings, one 
or perhaps several further tests are made before a statement is in- 
cluded regarding fertility. 

There are no data showing the range of genital proportions in either 
-sex, and there is no indication that these variations are often so ex- 
treme ns to simulate the ahiiormal. While it is generally stated in the 
anatomies that there is a marked variation in the diameter and length 
of the erect male organ, search has failed to reveal a published table 
based on a series of measurements. Distensihilities of vulva and 
vagina have already been charted;^ their measurements ami eonforma- 
tion in the living will be published later. 

Jntroitns . — There arc a number of married women in my scries in 
wlumi impending coitus calls np persistent memories of early jiainfnl 
experience. In order to jirevent jiain with the first coitus, and its 
permanent psychic etu'cts, the hymen is to be studied. A hymen 
about one fingm- iu size with an edge that gives a definite* .sfusaiion of 
sharpne.ss to the finger, with an evident sensitiveneHs on the }»art of 
the patient, denotes verifiable virgdiiity and wlmt Strassmann calls 
‘‘anatomical virtue.’'*' 

Willi a hymen of the usual build, thin and mimilting one or more 
joints of the ordinary male forefinger, a very moderate, cour.se of 
doindiing and stretching will cause it to become elastic enough to 
prevent pain with the fir.st coitus. 

The lud ilouelu* every night for ten nr da_\s ivill relieve 

tenderness, and d;niy or so for a month, will ]»rndu(,‘e sufileient relaxa- 
tion to adtrdt the piiallus without tearing, partienliiriy if desire is 
fully aroused, with its eonsequent relaxation and .■^eirdubncation. 


Tlmre are virgin hymens torn by ?incent]e ofnee trenlim.-nts. There 
are untoni liymeijs that Imve been extended by tie/ ns** of the douche 
or siM-eulum. or th.at have l.een g-radually .streteljed, i-i;l;er fhrouels 
m.-unpulat ion by the finger.s or ojitry liy the male (more osufoiallv bv 
t!ie iltitur*-.*. oTuI in a fevr instajice? nntorn. unni^-ln'd hvtnens isave 


been 


wi;n. 


0. 


ire distonsiblp ?<, ;i;vy degree, even to j| 


I.e jsac-fe-nge of 


t!;e ’.vliole 1 lijs diste;;..;jh;|ity iias been totiehod r.j/On ehse’iehere.* 

Suen tir.shtiC' modify orjr jtistrnetions, 



636 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

There is distinct value in a degree of distensibility which does away 
with inhibition or fear. Certain patients with hymens that promised 
to yield to stretching and yet were markedlj’- sensitive, have been 
asked to try, shortly before the marriage, self -stretching of the hymen 
with one or more test tubes, or with one, then two, then three lubri- 
cated fingers. This dilatation, as well as the douche nozzle, does away 
with the kind of nervous apprehension that may end in vaginismus in 
a young woman whose hymen has never been penetrated. The consid- 
erable evidence in these records showing extreme distensibility of the 
unnicked hymen subjected to gradual digital massage by the girl her- 
self or by a woman friend (up to diameters of 9 cm. or 3.5 in.) shows 
that nothing is more effective in overcoming sensitiveness or to pre- 
vent tearing. Whether this self stretching has an implication of im- 
propriety which would make it more undesirable than dyspareunia, 
is a question to consider. 

The thick hj'^men with small opening is likely to be inelastic. As a 
rule it should be cut, under a local anesthetic, ten days or so before 
the marriage, so that the cut surfaces Avill have a chance to heal over. 
This is particularly necessary where the fossa is deep. My own series 
shows nineteen women still virgin after one to twenty years of mar- 
riage, one wife in about 250. In seven of these virgin wives, the red- 
ness and depth of the fossa demonstrated that the glans penis was 
sidetracked into this pocket.* 

Funnel of Entry . — Infantilism presents the most poorly developed 
funnel and obesity the deepest. Women otherwise well developed may 
have tiny genitals; such defective development, more than any other 
finding, calls for douching and stretching. Finally, the prepuce is 
drawn back to note adhesions or smegma, and if necessary, should be 
freed with a small probe. 

Much has been written concerning the location of the vulva, either 
forward and accessible, or to the rear and out of reach, and fanciful 
comparisons have been made in this regard between animals and 
primitive peoples.® My search among 50 anatomic midsections and on 
living women discloses no such grouping; on the conti’ary, the intro- 
itus maintains a singularly stable position in i*elation to the pubic 
arch. It is all a question of spinal curve and pelvic tilt; that is, the 
outlet of the bony pelvis, bj' its slant in one direction or another, 
determines vulvar accessibility and any apparent backward or for- 
ward placing. 

Vayina. — A series of measurements and drawings of 160 vaginas in 
our records fall into the well-known classifications. Besides (1) the 
average, these are chiefly, (2) the infantile vagina, (3) the short va- 

•It i.n known that nn nJnlt mnic to n yotintr plrl, a.<? soinfitimeji hnppcnp 

In Ind!,-v or Pcr.ilfi. nwy In rare Instanccr.a Urlve on In this direction nnd create n. false 
-o that he enter,'* the reeiiim throiinh the perineal body *■ *. 
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gina of retroversion, (4) the long vagina of anteversion, (5) the sub- 
involuted, and (G) the relaxed or distended. In retroversion the 
glans may pass into the lateral fornix and find ample room. The sir.c 
and position of the uterus at the premarital examination, therefore, 
give useful information concerning this passage. AVarning should be 
given, in case of displacement or tlcxion, of tlie possible need of treat- 
ment .should coitus continue to produce discomfort, and especially deep 
discomfort. 

Among 140 cases of dysparcunia, a vaginal meatus has been found 
.seven times ns a cause. On drawing the vulva apart in thc.se cases, the 
urethra is seen to converge with the vagina, with little or no distance 
between the vaginal opening and the meatus proper, or else actual 
location on the anterior vaginal wall. Such a meatus may be pu.shed 
inward and get caught between the penis and the .sharp lower edge 
of the subpubic ligament. When this is i-ecogni/.ed before marriage, 
it may be suggested to the groom that either rear entry or the dorsal 
posture with flexed thighs — that is, with the woman ’.s Icnces up 
towards her shouldor.s — will keep the meatus from being nipped. This 
abnormality is to he distinguished from inflamed meatus, which also 
causes painful intercourse, and of which the same series of cases pro- 
vides five instances; this is in addition to caruncle, an occasional cause 
belonging to a later ago. 


yaginismua . — Within the hymen is the second possible barrier to the 
entrance of the male. Spasm seems to affect the pelvic floor muscles 
n.s a group rather than any particular muscle or set of muscles. As 
the pubococcygeus section of the levator constitutes the largest mus- 
cular entity, it is convenient to designate all of the muscles that take 
part in vaginismus as the levator group.*’ The examining finger, hav- 
ing passed the hymen, finds on tin; posterior vaginal wall muscular 
obstruction in an inch-wide transver.se band with two thickened edges. 
If not palpable, the request to the patient to obstnict the entrance of 
the finger will usually malic it so. Only wimn the muscle grou})s go 
into spasm dtsring examination need vaginismus be feared. T'luler 
sp.eh conditions, the patient may have to he treated from the point of 
view of her general state, her inhibitions nr lier loe.al sensitivoneKS. 
I Imve never any need before marriage of incision of tin* muscles. 
If it is done, the cut should be made like a .suhcutaneous V-mdoxny, 
witli .n marrow, thin-hladed hi.stoiiry. Vaginismus is prevcntribk*. Ik-- 


movrd of apprehension, prevention of jtain. adcipmte rousing of desire, 
and .s*,df-dilnt,ntion c.an be relied upon to do away v.'ifh fip.asm. except 
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III. instructions to the woman , , , . 

For the woman, three kinds of instruction mainly are needed : • first, 
the rational preparation for a freer' life through the allaying of fears 
and release of inhibitions; second, the assurance that her responses 
can be as full and satisfaetoiy as her husband’s; and third, removal 
of the fear of becoming pregnant at a time when it would.be a risk 
to health or happiness, by instruction in conception control. 

The first discussion may well precede the physical examination. 

In a gynecologic examination, the evidence of the vulva yields an 
important clue to the type of instruction to be given the patient and 
the husband. Free mucus secretion is a good augury for sexual re- 
sponsiveness. Hypertrophies of the labia minora and their degree of 
cockscomb corrugation indicate the extent of autoerotism, which, if 
not too set as a habit, also augurs well for proper response. Atrophied 
folds of former enlargement show capacity long antecedent, now, per- 
haps, in abeyance. 

There is sometimes apprehension that early habits, such as auto- 
erotism, may have set up mental balks or bronght about incapacity 
for normal response. It is therefore desirable to state without ques- 
tioning that the average or normal experiences of autoerotism or self- 
relief have rarely done any harm or hindered the happiness to come. 

Whatever may be said to the man about the danger of quick emis- 
sion can be paralleled to the woman about the danger of frigidity, 
and all tlie instructions to him about suiting his initiative to lier psy- 
chology can be matched by urging her to cultivate responsiveness. 

IV. INSTRUCTIONS TO THE MAN 

Qxdch Emission . — I believe it is best to tell him quite definitely the 
fact as shown in my 1000 sex histories; i.e., that no single maladjust- 
ment is so frequently found as quick emission in the male, associated 
with, and perhaps the main cause of, frigidity in the female. In the 
beginning he should consider a quick emission as not unnatural. Im- 
potence or instant ejaculation may rc.sult from nervousness. This, 
however, should come right later. If it does not, he is to treat his 
trouble as impox'tant, in the sense that the future, as regards suecess- 
ful intercourse, depends upon it. If he can remain only two or three 
minutes in the vagina, and in this brief period his wife cannot be 
brought to the climax through proper preliminaries or genital caresses, 
he mu.st consider his shortcoming serious enough to demand examina- 
tion and treatrncjit. I have seen the condition cured by relieving 
irritability in the posterior urethra — ^particularly at the verumonta- 
num. This is a matter for diagnosis and treatment by the urologist. 

Adapiijig Initiative, to Wife^s Psychology . — K woman of refinement, 
unless she is swept away by pas.sion, requires or desires certain pre- 
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liminaries. Her zones arc three: the mental, the suri'aci: erogenous 
area, and the vaginal; while his interest quickly eoneentrates at the 
latter. The mental zone is stimulated by loving words and an atmos- 
phere of tendei'ness. The second zone calls for the kiss or deep kiss, 
the breast care.s.s or nipple excitation, and the vulvar c,(>nlaets. The 
third, or vaginal, zone may not become aroused until she has jiassed 
through the two preliminary phases of feeling. It is therefore essen- 
tial that the man should understand the need for speeiid attention to 
these zones, and specially to the clitoris and other jiarts of the vulva, 
during the eaidy weeks and months, in order that adequate stimula- 
tion and complete climax may be erfeeted. 

Orffasm . — It is important also that the couple have clearly in mind 
the difl’ercnec between excitement or jiassionate desire and climax or 
orgasm. There is in women no such dramatic evidence of the latter 
as in men, with whom the emission and .subsidence of erection give 
proof of completion. She may also rcijuire tAvo or three minor orga.sms 
to Ids one, to discharge the battery, and to this jiossibility his atten- 
tion .should be drawn. 


Y. IXSTIiVCTlOX TO MA.X AXU WOMAN 

1. Coiilts. — Dr. Katherine I>. Davi.s. in her study of one thousand 
American women, 87 per cent of Avhom reported themselves unequivo- 
cally happily married, finds a significant difference in the degree of 
marital happiness between tumples wbo bad been instrneted before 
marriage and tbo.se avIio bad not.- 

Pirfjncvcij. — As to froqneuey of coitus, the only rule is that devel- 
oped by individual trial, (bie may slate that, after the grealf-r fre- 
quency of the first few weeks or months, the average is onee or twice 
a week. Tlic* Davis- and Pearl" studies eovering l.fifiO couples agree 
that 30 per cent of the married dc.sire coitus once a day or oftmier. 
even after yenr.s of marriage, and there is a corre.sponding lower ex- 
treme, Somewhere along tins scale is a cycle which eondnees to hap- 
piness and health for the majority. 

2, Confro,^ of ConcrpHon. — 3Iy habit lia.s been to consider <‘very cou- 

ple at marriage entitled to full instruction coneerning methods of 
birth c(»ntrol .as part of tin* standard knowledge neo.’ssary for wliole- 
some married life. I find few couples who marry v.-itliout plannitig to 
have cliildren. and I do not forge; the .strong argument put un b'.' 
some of my friends in favor of giving such jn.struf'tifui only after ;h«- 
finst child has been born; but I cannot see why date of arrival of 
.any ehiid sbould hfc left to chance. T.hc sxp.Tidng of children alone is 
suffieien; .argument for infewming- pmtients cone-'-tning eoutracep;tv>' 
methods. There Avere proj;ibitions by some older atitl-.orilie.s agaijm; 
the r.i.arri.nge of person.s *.vi;o should net repmnduee of grave 

; in casT--.; of chronic nephritis, or to the 
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community, as in cases of mental instability. But since birth control 
and sterilization have become effective, public opinion no longer con- 
demns to celibacy men and women who can find happiness and spirit- 
ual development in marriage, even though childless. 

Our chief concern in control of conception is to gain the maximum 
felicity and permanence for every day marriage. The main argument 
on this score is the wisdom of allowing for physical adjustments, such 
as settling into a new home, or the mental adjustments that must oc- 
cur with every mating. No young wife should be subjected to the 
strains of pregnancy folloAving immediately upon the exhausting proc- 
ess of wedding preparations and ceremonjL Nor does it make for 
happy early adjustment to have the wedding trip or settling into a 
new home accompanied bj^ the not infrequent nausea and irritability 
of early gestation. 

I am yet to be convinced that there is an}^ danger of sterility result- 
ing from using contraceptive methods in the earlier months or years 
of marriage. In this connection, however, I warn the couple against 
the intrauterine stem and against leaving the vaginal occlusive pessary 
in for days or weeks at a time. I do not omit to warn couples whom 
I suspect may be selfish or may too long postpone the first child, of 
the danger of such a practice. I Avarn them also of the care necesary 
in early pregnancy lest abortion should occur. 

SUMMARY 

Based on a long series of patients’ histories and decades of pre- 
marital instruction, this study considers preventable maladjustments, 
such as inhibitions that result in frigidity and details of anatomic 
findings that produce pain in coitus, and vaginismus. It urges the 
profession to develop systematic methods to forestall such troubles. 
Medical advice on major problems befoi’c engagements are announced, 
and complete examination before Avedding days are fixed, should come 
through custom rather than by compulsory Icaa's. 

The clear-cut duty of the doctor is positive. His job is to forestall 
trouble, and to seek occasions for forestalling trouble. 
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THE SURGICAL TREATI^IENT OF STERILITY YvlTil 
PARTICULAR KKPEKENCE TO SALPINGOSTOI^IY-' 

Ba' William Keuwjn, M.D., St. Louif;, Mo. 

(Prom the Department of Grinecolopy and Ohstctrics, St. 7vOin> University School 

of 3/cdfcinc) 

O F THE various causes of sterility in the female, which arc amen- 
able to .surgical treatment, this paper will deal exclusively with 
tubal occlusion. In ISSu, A. Martin, of Berlin, was the first to con- 
ceive the idea of incising the closed fimbrintcd end of the tube.s and 
thereby make conception possible in an otherwise incurable condi- 
tion. The operation never became pojnilar, and reports of subsequent 
conceptions were puiiiished only very sporadically. When Gellliorn’ 
presented the subject to this society in Ibll and reported a case of 
childbirth following salpingostomy, he could collect but thirteen other 
cases from the literature of the world. 

At that time (he attitude of American gynecologists toward plastic 
operations on the tubes was rather unresponsive, and 4. G. Glarlc* 
probably voiced the general ojiinion when he .stated that “conserva- 
tive surgery has a very limited fiidd. The only cases in which a 
.salpingostomy i.s ever justifiable, is in old nonactive hydrosalpinx. 
The end-results of .salpingostomies are disappointing. Pregnancy 
rarely takes place, as the newly formed ostia quickly l.MM-omes oc- 
cluded and cause a recurrence of the symptoms.” 

More recently, however, interest in the operation has been revived 
ns evidenced by a grov.-ing number of ptjblications in the Gej-man, 
English, and French literature. This renais'^.nnee of salpingostomy is 
littributable, to a great e.xtent, to the insufdation tost of Rubin who 
has taught us that the Itirge majority of tubal ooclusions oecrnrs at 
the nmbri.ated end. An attempt, then, at removing this obstruction 
by me.ans of .salpingostonrc and restoring the liloe'n'd imss.agg jc, 
logif.nlly. tlu' praeSic.a! application of the t-st. Tin" cure of sterility 
is one of the burning questions of the day, and the subject of anl- 


pnsgostomy nr.d. pregnancy is of sm-h great imp 
justgdaluo to present it once more for consideration. 




I hat 


b rre.u IT'Ot Sn 1P27 performed 


•Kr-. 

r, ter- 


the oper.a'ion in faft 


St seems 


With 



642 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

the exception of the last few, we carried out salpingostomy only 
incidentally when, in the course of a laparotomy undertaken for other 
reasons, we found the tubes occluded. The primary indications were 
eetopic pregnancy, appendicitis, retroflexion, postoperative adhesions, 
old inflammatory processes, etc. In thirty-nine cases, one tube was 
removed at this time, or had been removed at some previous opera- 
tion, and salpingostomy was performed on the remaining tube. A 
bilateral salpingostomy was done in eleven cases. 

Of our fifty patients, we have been unable to trace twenty-two. 
Anyone familiar with conditions in large public hospitals appreciates 
the difficulties of keeping track of the floating population. The re- 
maining twenty-eight patients, of whom we have records to date, be- 
long lai’gely to the private clientele of Dr. Gellhorn and myself; and 
I take this occasion to thank Dr. Gellhorn for the privilege of using 
his data. 

Of these twenty-eight ivomen, seven have conceived subsequently, 
which corresponds to 25 per cent. In comparing this percentage with 
the results recorded in literature, we find that Fuchs® and Kitter"* 
obtained conceptions in 6 per cent, Unterberger® in 8.8 per cent, 
Seitz® in 9 per cent, and Solomons^ in 39 per cent. 

Our results are even more encouraging if the final outcome is con- 
sidered. One patient had a repeated ectopic pregnancy in the recon- 
structed tube. Another first aborted and, later, gave birth to living 
twins. One Avoman had two living children, three had one child each, 
and one is, at present writing, in the fifth month of a normal preg- 
nancy. This gives a total of seven living children with the probable 
addition of an eighth child, a result Avhich, to my mind, fully justifies 
our efforts, for without them these Avomen Avould never liaA^e en- 
joyed the happiness of motherhood. It is hardly necessary to point 
out that sterility is not merely a disappointment to the tliAvarted 
maternal instinct, but often a A-eritable disaster Avith very serious 
consequences, and that for this reason eA^en a comparatively feAV suc- 
cessful cases constitute an important achievement. 

^Moreover, we rather confidently expect conception to occur in sca'- 
cral of our patients AA'ho haAm been operated upon AA'ithin the last year 
or Iavo. Their tubes have remained open, as demonstrated bj’^ re- 
peated Rubin tests; their objectiA*e and subjective conditions are ex- 
cellent ; and their husbands haA’^e healthy .spermatozoa. There is, at 
times, a considerable interval betAA'cen operation and conception. In 
one of our cases, it lasted sCA'en A-ears; and Isbruch® recorded a con- 
ception as jiiany as fifteen years after salpingo-stomy. 

Our cases, then, and those of other operators have refuted the former 
pessimism toward the value of salpingostomy. It has, lioAvever, been 
argued that even Avhen this operation is folloAved by conception, the 
pregnancy is likely to be abnonnal ; this refers in j)articular to a 
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number . of abortions . and repeated ectopic pregnancies recorded in 
literature. Our own material does not bear out these criticisms. Only 
one of . our patients aborted, but later gave birth to healthy children. 
.Where, in the available statistics, the frequency of abortion was con- 
spicuous, we may well assume that the same inflammatory cause which 
had led to an occlusion of the tube, was still operative in the endo- 
metrium and prevented the undisturbed growth of the o^oim. The 
abortion, therefore, cannot be laid at the door of the operation, but 
must be ascribed to failure of treating the underlying etiology in both 
uterus and tubes, in other words, to a fault in technic which will be 
discussed later. 

Eiehard R. Smith, years ago, showed in this society that there is a 
tendency for an ectopic gestation to reoccim in the other tube. We 
had one such case in our series, and Wesenberg,” Paueot,^® and others 
have made similar observations. But such a repetition of ectopic 
pregnancy is, after all, only a possibility, not a probability; and if 
one operated on a young childless woman for an ectopic, and found 
the other tube closed, one would surely give her the benefit of the 
doubt and reopen this tube. We did this in one of our cases, and 
the patient later went through a normal pregnancy. GeUhorn^ con- 
siders salpingostomy particulai'ly promising when operating on the 
other tube for ectopic gestation, and his views are shared by Rosen- 
stein,^^ Kehrer,^- Mayer, Asch“ and others. 

We are now confronted with this situation. Tubal occlusion is an 
absolute bar to conception. Salpingostomy is positively the only 
means of overcoming this obstacle. Conception, however, occurs only 
in a small percentage of the cases. What can we do to improve our 
results? 

The ansAver to this question includes two factors; namely, first the 
proper selection of cases; second, an appropriate technic. 

The proper selection of cases demands careful preoperative study 
and rests on the following points: 

1. The husband must be found in perfect condition, for procreation. 
This self-evident premise ivas frequently overlooked as long as sal- 
pingostomies Avere performed only secondarily in the coui’se of a 
laparotomy. 

2. The patient herself should be at an age favorable for conception 
and childbearing, preferably not beyond thirty-five years. Tavo of 
our patients were thirty-eight and forty-tAvo years old, respectively, 
and their ages inaj^ haA'c been responsible for the failure of the 
operations. 

3. Cases of infantilism or of other dysfunction of the ductless 
glands should be excluded, because we knoAv that in these, conception 
is not likelA- to occur. 
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4. Cases of acute inflammation of the tubes ■whether of gonorrheal, 
postabortal or puerperal origin, are unsuited for the operation. 
Procho'wnik^® opened the occluded tubes in six cases of very acute 
salpingitis and, strangely enough, obtained success in two of them. 
Quite recently, Bourne^® reported seventeen cases of salpingostomy 
for acute salpingitis without subsequent pregnancies. All other 
uuiters consider operations in the acute stage as useless and dangerous. 

5. Of the chronic infections, tuberculosis of the tubes should be 
treated by radical removal. In other chronic inflammatory condi- 
tions salpingostomy should be performed onlj*^ after careful preopera- 
tive preparation as will be discussed under the head of technic. 

6. The most favorable results will be obtained in cases where the 
occlusion has been produced by factors outside of the tubes, such 
as appendicitis and ectopic pregnancy. 

7. Salpingostomy is, further, indicated in cases of hydrosalpinx of 
moderate extent if the walls of the tube are still fairly thick, and of 
hematosalpinx of obseui’e origin. 

The question of technic is of paramount importance. Salpingos- 
tomy has absolutely no mortality, and hardly ever have any other ill 
effects due to the operation itself been noted which have rendered a 
second operation necessary. Even though the procedure is practically 
harmless, yet we should approach it only with due caution. The fol- 
lowing points demand consideration : 

1. Having ascertained by means of tlie Rubin test tliat the tubes are occluded, 
we may inject iodized oil to determine the exact site of the occlusion. This oil has 
probably no ill effect upon the tubal mucosa, but if during the subsequent sal- 
pingostomy some of it runs out, the peritoneum, wliicli is liighly sensitive, may be 
irritated. "We have jmsitive proof of this in one case, and FraenkeU^ recently 
expressed himself in a similar manner. We, therefore, abstain from the preliminary 
injection of oil. 

2. At the laparotomy, the tube is lifted out of the ^YOund and held with the 
hand, but not 'with an instrument. The occlusion is one of two types. In the 
first tj-pe, the fimbriae arc invaginated into tlie lumen of tlie tube, sucked in, as 
it were, and held by a constriction of the serosa. Tliis constriction should bo 
stretched gently and bluntly, perhaps with the handle of the knife or the closed 
ilayo scissors, thus enabling the imprisoned fimbriae to slip outward. In the 
second tj'po, where all signs of the fimbriae arc obliterated, a longitudinal incision 
of 2 cm. is made into the lumen, the flaps arc everted and fastened with four 
interrupted sutures of catgut No. 00, twenty days, to the .serosa of the tube. AH 
bleeding points arc ligated with plain catgut No. 00, and great care is taken not 
to produce any fresh bleeding in sewing on the flnp.s. Two or three strands of 
thin catgut arc pushed into the lumen of the tube; these strands arc about G cm. 
(2 inches) long, and their ends protrude about one half inch out of the newly 
formed opening. I was pleased to find that Solomonsr who scenis to have obtained 
the largest number of successes, uses the same method and ascribes to it his re- 
suits. Finally, the ovary is brought closer to the outer end of the tube bj* an 
approximating suture. 

Z. After the incision into the tube but before stitching the flaps in place, 
the patency of flic uterine part of the tube sliould be ascertained by means of 
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air inflation as advocated by Curtises. Por this I nse a soft rubber ear syringe 
which, flts snugly into the lumen of the tube. Failure to force air through the 
tube into the uterus does not necessarily mean occlusion at the isthmus. The 
passage may be closed only temporarily due to congestion of the mucosa, for in 
one of our cases where this test failed at operation, the patient conceived two 
years later. 

4. In everj' case, the patency of the new ostium is tested by the Rubin in- 
sufflation after operation; the first test is made two weeks after the operation 
when the patient leaves the hospital, and it is repeated two or three times at bi- 
weekly or monthly intervals ; and if there have been slight elevations of temperatures 
not readily explained by other causes, dry heat or diathermy are employed sys- 
tematically during the immediate convalescence. 

5, Particular attention is given to preoperative preparation whenever there is 
a history of findings of a previous inflammation. In such cases all methods of 
conservative treatment are called into use, such as protein therapy, dry heat, 
diathermy, protracted hot douches, etc. The persistence of any infectious process 
is determined by the sedimentation test; and only if after sufficient time, all 
clinical signs and laboratory' tests indicate the disappearance of the infection, is 
the operation undertaken. 

I am very conscious of tlie fact that salpingostomy which demands 
such painstaking preparation and such minute refinement of technic 
has, after all, only a limited field, but within this restricted sphere 
there is no other remedial measure available, and the good that may 
come from it is so satisfying and contributes so much to human hap- 
piness, that it deserves the consideration and, I hope, the approval of 
this Society. 
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IMMEDIATE AND EEMOTE RESULTS IN TWO HUNDRED 
TWELVE CASES OP PROLAPSE OP THE UTERUS^' 

By Joseph L. Baer, M.D., and Ralph A. Reis, M.D., Chicago, III. 

T he gynecologist confronted with the problem of curing a patient 
afflicted with prolapse of the uterus is influenced by three factors 
in his choice of operation : first, by the limitations and conditions in 
the given patient ; second, bj’’ his familiarity and previous success witli 
particular types of operations ; and third, by his desire to improve his 
results through the utilization of other methods. With this in mind 
it seemed desirable to analyze the results obtained in the gynecologic 
department of the Michael Reese Hospital. There is abundant litera- 
ture on the subject of prolapse of the uterus, but there are not many 
articles dealing with comparative results of different operations from 
individual clinics. Among the best of these studies are those by Bul- 
lard^ who analyzed the work of The Woman’s Hospital of New York 
City, Clark- of Philadelphia, and Spalding^ of San Praneisco. 

Our paper deals with tlie last 220 consecutive operations for the 
relief of prolapse of the uterus in 212 patients. A survej’- of the ages 
of these patients gives a range of 24 years to 79 years with an average 
age of 45.8 years. This average is pi-aetieally identical with the figures, 
given in the literature. An analysis of the figures by decades reveals 
the fact that while the greatest number of patients applies for relief 
in the 40-50 or menopausal decade and the second largest number is 
found in the 30-40 group, the third largest occurred in the 60-70 group. 
Apparently if patients do not need relief at or before the menopause, 
they remain free from symptoms until senile atrophy affects the tis- 
sues. 

Age Incidence 


Youngest — 24 Oddest — 75 Average — 45.8 

Under 30 12 

30-40 55 

40-50 80 

50-G0 2G 

60-70 33 . 

70 and over G 


The patients in this series bore a total of 892 children, an average 
parity of 4.2. They range from five nulliparae to one para xiv. One 
hundred and twelve patients, over one-half the total, arc found in the 
para ii, para iii. and para iv groups. 


P.\r.iTY Incidence 


Nulliparae 

5 

Para viii 


Priiniparac 

1C 

Para ix 

■* 

Para ii 

39 

Para x 


P.ara iii 

41 

Para xi 

O 

P.'lT.'l iv 

29 

Para xii 

• > 

I^ar.a v 

25 

Para xiii 

I 

Par.a vi 

21 

Para xiv 

1 

P.'tr.a vii 

S 

Average jiarilv 

1.2 

at Ih" I-’ift;. 
; Ja W.'i'.iilntrt'irj. J 

-tltlt'd :itinu:il inf-tinK nf 
). .\i>rll f.n.'May 2, J{i2S, 

til*'- .Vitieriffiri Oyni-onlnict'' 

■!il ,Socl< ty 
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While it would seem from these figures that the frequency of prolapse 
is not proportional to the frequency of childbirth, this sei'ies is not 
large enough to justify such a conclusion. Moreover, it must be borne 
in mind that family limitation plays a role in decreasing the number 
of women who have more than four children. 

Among the 220 operations in 212 patients, sterilization was done 
102 times (46.8 per cent). In 3 patients (1.3 per cent) there had been 
previous sterilization. Eighty-eight operations (40 per cent) were 


Sterilization 


Sterilized 

101, 

46.0 

per 

cent 

Sterilized previously 

3, 

1.3 

per 

cent 

Postmenopausal 

88, 

40.0 

per 

cent 

Menopausal 

12, 

0.4 

per 

cent 

Conserved 

10, 

4.6 

per 

cent 

Diabetic 

2, 

0.9 

per 

cent 

Incomplete operation 

o 

*-'» 

0.9 

per 

cent 

Forgotten 

2, 

0.9 

per 

cent 


performed on women who had already passed the menopause. Twelve 
patients (5.4 per cent) were in the menopause at the time of opera- 
tion. Two patients (0.9 per cent) were diabetic and though still men- 
struating were operated for the relief of symptoms without the risk 
of prolongation incurred by sterilization. In two patients (0.9 per 
cent) the operative procedure had to be terminated without steriliza- 
tion because of shock. In twelve patients (5.4 per cent) childbearing 
was deliberately conserved. These were young women in whom only 
suspension operations with vaginal plastics or plastics alone were done. 
One of these subsequently became pregnant and following delivery 
there was a recurrence of the pi’olapse. This patient was sterilized 
at a secondary operation for prolapse. In two, sterilization was for- 
gotten. One was sterilized by deep x-ray therapy before leaving the 
hospital; the second became pregnant and was delivei’ed by section, 
at which time she was sterilized. 

Symptoms . — ^Protrusion was the outstanding complaint 129 times 
(58.6 per cent). In 118 patients (53.6 per cent) discomfort predomi- 
nated in the form of lower abdominal pain 40 times (18.1 per cent). 


Symptoms 


Protrusion 

129, 

58.6 

per 

cent 

Discomfort 

118, 

53.6 

per 

cent 

Abd. pain 

40, 

18.1 

per 

cent 

Bacbache 

62, 

28.1 

per 

cent 

Be.aring doivn 

38, 

17.3 

per 

cent 

Bladder Distress 

74, 

33.6 

per 

cent 

Frequency 

66, 

30.0 

per 

cent 

Dysuria 

29, 

13.1 

per 

cent 

Incontinence 

12, 

5.4 

per 

cent 

Constipation 

58, 

26.3 

per 

cent 

Leucorrliea 

19, 

8.6 

per 

cent 

Dysmenorrhea 


5.3 

per 

cent 

Menorrhagia 

10, 

7.6 

per 

cent 

Metrorrhagia 

10, 

4.5 

per 

cent 
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backache 62 times (28.1 per cent), and bearing down 38 times (17.3 
per cent). In 74 patients (33.6 per cent) who had bladder distress, 
frequency occurred 66 times (30 per cent), dj^suria 29 times (13.1 per 
cent), and incontinence 12 times (5.4 per cent). Constipation was 
noted in 58 patients (26.3 per cent). Leucorrhea Avas a complaint in 
19 patients (8.6 per cent). Dysmenorrhea Aims present in 7 instances 
and menorrhagia in 10 ; the percentage frequencies, omitting the meno- 
pausal group, Avere 5.3 per cent and 7.6 per cent respectively. Metror- 
rhagia occurred 10 times (4.5 per cent) in the entire group. 

Pathology . — ^Pirst degree prolapse Avas found in 25 patients (11.4 
per cent), second degree prolapse in 73 patients (33.2 per cent), and 
third degree prolapse in 122 patients (55.4 per cent). For purposes 
of compai’ison a standardized classification of prolapse is essential. 
As previously’- noted® this does not exist in the current literature, 
American or foreign. Action aimed at the clarification of this situa- 
tion Avould definitely enhance the value of statistical comparisons in 
this field. In this paper first degree prolapse is defined as a descent 
of the uterus in AA’hieh the ceiwix reaches the ischial spines; second 
degree prolapse as a descent of the uterus in Avhich the cervix appears 
at the vulva, and third degree prolapse as a protimsion of the cerA’ix 
or corpus uteri through the A’ulva. 

Pathology 


Prolapse 


First degree 

25, 

11.4 

per cent 

Second degree 

73, 

33.2 

per cent 

Third degree 

122, 

55.4 

per cent 

Cystocele and rectocele 

162, 

73.6 

per cent 

Eectocele only 

21, 

9.5 

per cent 

Fibroids 

20, 

9.0 

per cent 

Fibrosis uteri 

c, 

2.7 

per cent 

Cervix 

54, 

24.5 

per cent 

Hypertrophy and laceration 

44, 

20.0 

per cent 

Erosions 

7, 

3.2 

per cent 

Polyp 

3, 

1.3 

per cent 

Miscellaneous 




Ovarian cyst 

5 



Ovarian fibroid 

1 



Hemorrhoids 

5 



Appendicitis 

6 



Diabetes 

6 



Myocarditis 

C 



Marked h>-pertcnsion 

3 



Cystopyelitis 

1 



Salpingitis 

1 



Tuberculosis abd. 

1 



Deep Douglas 

3 




There AA-ere 1G2 instances of cystocele and rectocele (73.6 per cent) 
and 21 (9.5 per cent) of rectocele Avilhout cystocele. Fibroids were 
present in 20 patients (9 per cent) and fibrosis uteri in 6 (2.7 per cent). 
Pathology of the cervix Avas found in 54 Avomen (24.5 per cent). Of 
these, 44 (20 per cent) had hypertropliy or laceration, 7 (3.2 per cent) 
had cervical ulcerations and 3 (1.3 per cent) ccrvieal polyps. The 
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remaining associated pathology comprised 5 ovarian cysts, 1 ovarian 
fibroid, 5 instances of hemorrhoids, 6 of appendicitis, 6 diabetics, 6 
with myocarditis, 3 with marked hypertension and one each of cysto- 
pyelitis, salpingitis, Bartholin cyst, and pelvic tuberculosis. lu three 
patients the operator diagnosed congenitally deep Douglas. If the 
deep Douglas is a predisposing factor in the development of prolapse 
of the uterus, the number noted here would seem too small. Either 
many instances of deep Douglas were overlooked or its significance 
has been overestimated. 

Previous Operations . — Of the 212 patients whose records form tlie 
basis of this analj^sis, 30 had been opei'ated previously for prolapse, 
2 of them being operated three times eaeh, a total of thirty-two re- 
operations. In only 8 instances, however, did the reoperations fall in 
the period covered by this study. The remaining twenty-four pri- 
mary operations were done in other institutions or prior to the begin- 
ning of this series. It is of interest to note the methods ehosen in the 
presence of a previous failure. There were 9 interposition operations, 
6 LePort vaginal oeelusions, 5 Ries fixations, 5 ventrofixations, 4 
Murphy extrafascial fixations, and one eaeh ventrosuspension, vaginal 
hysterectomy and supravaginal hysterectomy with stump fixation. 
Whether the best sui’gical treatment for prolapse of the uterus is 
achieved by the utilization of the uterus or by the sacrifice of the 
uterus together with fascial reconstruction is still an open debate in 
the world’s literature. In the reoperative pi’ocedures just listed, there 
were only two instances of the removal of the uterus, evideiiee that 
preservation of the uterus is considered essential by the g3meeologic 
stafi; at the J\Iichael Reese Hospital. 

Operative Procedures . — The 220 operations v^ere apportioned as fol- 
lows — 91 Watkins interpositions, 28 Ries fixations, 27 ventrofixations, 
17 vaginal plastics, 14 Le Port vaginal occlusions, 14 ventrosuspen- 
sions, 13 Murphj^ extrafascial fixations, 7 vaginal hj’^sterectomies, 5 
supravaginal hysterectomies, 2 cervical stump fixations, and 2 Kielland- 
Wertheim interpositions. 


Operative Procedures 
Watkins interposition 
Kies abdominal fixations 
Ventrofixations 
Vaginal plastics 
LeFort vaginal occlusions 
Ventrosuspensions 
Alurphy extrafasci.al fixations 
Alayo vaginal liystercctomy 
Supravaginal liystercctomy 
Cervical stump fixations 
Kielland-Wertheim interpositions 


91 

28 

27 

17 

14 

14 

13 

7 

5 


Mouth temperatures of 101° P. were considered morbiditv’^ in cal- 
culating gross morbiditj*. Corrected morbidity figures were based on 
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the presence of recognimable pathology and exclusive of fever without 
localized pathologjL 

Interposition . — There were 91 Watkins interposition operations (41 
per cent). There was one death (1.1 per cent) in this group. The 
patient was a sixty -five-year-old para-v with a third degree prolapse and 
a systolic blood pressure of 164 n. Convaleseence Avas uneventful. On 
the eighth day the patient suddeirly died. Death Avas apparently due 
to cerebral embolism, but no autopsy Avas obtained. The gross mor- 
bidity Avas 55.1 per cent. The corrected morbidity was 12.1 per cent 
due to infection of the operath'-e field in eleven patients, in one of 
whom there Avas a generalized sepsis Avith recovery. The group of 
interposition operations summailzed here has been reported in detail 
elsGAvhere.^ Thirty-nine patients (43 per cent) required catheteriza- 
tion from one to nineteen days. The aAmrage hospital stay AAms 17.2 
days. 

Ries Fixation . — There Avere 28 repairs by the E-ies fixation method.-'’ 
There Avas one death. The patient Avas a forty-six-year-old para vi 
Avith a third degree prolapse. She died tAvent 3 ’’-four hours after opera- 
tion from hemorrhage and shock. There Avas a gross morbidity of 
35.7 per cent and a corrected morbidity of 10.7 per cent. This latter 
represents four patients. In one there Avas a Avound infection, in a 
second, Avound infection and gastric dilatation, in the third there Avas 
an acute gastric dilatation, and in the fourth there Avas a broncho- 
pneumonia. Six patients Avere catheterized for from one to three days, 
an incidence of 21.4 per cent. The average hospital stay Avas 22.2 days. 

Operative Results 


GROSS CORRECTlilD AVERAGE 

OPERATIONS NO. DE.\'niS MORBIDITY MORBIDITY CATHETERIE. HOSP. 

(percent) (percent) (percent) .stay 


lutcrposiliou 

91 

1 

50.1 

12.1 

43.0 

17,2 

Ries fixation 

28 

] 

3.0.7 

10.7 

21.4 

22.2 

Yontrofixation 

27 

0 

44.4 

26.0 

15.3 

21.3 

Vaginal plastic 

17 

0 

11.8 

11.8 

23.0 

19.4 

Vaginal occlusion 

14 

0 

21.7 

7.3 

7.3 

17.3 

Ventrosusponsioiv 

14 

0 

57.1 

35.7 

21.4 

18.4 

Extrafascial fixation 

13 

0 

4G.0 

7.8 

23.0 

18.7 

Vaginal liystorectoiny 

7 

1 

43.0 

28.G 

28.6 

19.0 

.Siijiravag. liystorectoiny 

i) 

0 

GO.O 

20.0 

40.0 

16.8 

Corvic.al stump fixation 

2 

0 

0 




Kiclland interposition 

9 

1 

0 




Total -r A%'crages 

2^ 

4— (1.8%) 

44.5 

15.4 

‘29.5 

18.8 day.s 


\ cnirafixafion. — Twenty-sev'cn patients Avei'C operated upon by ven- 
trofixation and A’aginal plastic.s. There Avas no mortalitj’’, a gross mor- 
bidity of 4 - 1.4 per cent and a corrected morbidity of 26 per cent. There 
v.-erc tAvo abdominal Avouiid infections, tbrcc A’aginal infections, one 
r»‘ftovaginal fistula, and one instance of .shock. Pour patients re- 
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quired catheterization from three to eight days, an incidence of 15.3 
per cent, and the average hospital stay in this group was 23.3 days. 

Vaginal Plastic. — Vaginal plastic alone was resorted to 17 times, in- 
cluding 7 cervical amputations. There were no deaths. Two patients 
(11.8 . per cent) carried a morbidity. In one this was due to hemor- 
rhage with repeated vaginal packing, perineal infection, pyelitis, resu- 
ture, and eventual complete healing. In the other there was hemor- 
rhage, infeetion and cystitis with a satisfactory outcome. Four patients 
were catheterized from one to eleven days (23.5 per cent). The aver- 
age hospital stay was 19.4 da 3 ’'S. 

LcFort Vaginal Occlnsion. — The LeFort vaginal occlusion was done 
14 times, without mortalit 3 ’’ and a gross morbidit 3 ^ of 21.7 per cent. 
There were two instances of fever and one of postopei'ative C 3 "stitis, 
a corrected morbidity of 7.3 per cent. Catheterization was necessary 
in only one patient (7.3 per cent) and the average hospital stay was 
17.3 days. 

Venirosuspension. — Of 14 patients, 13 were of the Gilliam t 3 ’'pe. A 
vaginal plastic was done in each instance. There was no mortality 
and the gross morbidity was 57.1 per cent. The corrected morbidity 
was 35.7 per cent and included, two wound infections, with a three-day 
partial ileus in one, an acute gastric dilatation, a parotid abscess and 
a postoperative hemorikage. This occurred on the tenth da 3 '. Cathet- 
erization was necessary in 3 instances, 21.4 per cent, and the average 
hospital sta 3 ’^ was 18.4 da 3 ’'S. 

Extrafascial Fixation. — The Murph 3 ' exti’afascial fixation operation 
was emplo 3 '’ed thirteen times without mortality. The gross morbidity 
was 46 per cent; the corrected morbidit 3 ’- was 7.8 per cent. This was 
due to an acute gastric dilatation. It was necessaiy to catheterize 
three patients from three to seven da 3 ^s, 23 per cent. The average 
hospital stay was 18.7 days. 

Vaginal Rysterecfomy. — Among the seven Mayo vaginal h 3 ’’sterec- 
tomies there was one death. This was a fort 3 ^-one- 3 ^ear-old para v 
with multiple fibroids, a third degi’ee prolapse, and a S 3 "stolic blood 
pressure of 220 millimeters. This patient died in twelve hours of 
acute cardiac dilatation and shock. The gross morbidit 3 ' figure was 
43 per cent and the corrected raorbidit 3 ’^ was 28.6 per cent, based on 
one patient who developed parotid abscess and one who developed a 
postoperative p 3 ’’elitis. Two patients were catheterized, 28.6 per cent, 
and the average hospital stay was 19 days. 

Biipravaginal Hysterectomy. — Supravaginal hystereetom 3 ’- was done 
five times without mortality. Three patients had fever and one devel- 
oped a foul discharge — morbidities of 60 per cent and 20 per cent 
respeetivel 3 L Two required catheterization and the average hospital 
stay was 16.8 da^^s. 
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Cervical Stump Fixation . — This Avas done only twice, each patient 
registering 101° F. once. One required a single catheterization and 
the hospital stay Avas 16 days. 

Kielland Interposition . — Of the tAA'c jiatients in Aidiom the Kielland- 
'Wertheim interposition operation Avas performed, one, a sixty-year- 
old para Aui Avith a third degree prolapse, died of a lobar pneumonia 
on the eighth day. The other made an uneYentful recovery. 


REMOTE RESULTS 

The end-results in this series Avere determined by examination in 
cA'erj' instance. These examinations AA'ere made cither by the oiierator 
himself or by some other member of the gynecologic staff. All patients 
AA'ere examined for immediate and remote results. Only the records 
of those Avomen Avho Avere reexammed four months or more after op- 
eration are included in this analysis of remote results. Of the 220 
operations in 212 patients, four resulted in death (1.8 per cent). Of 
the remaining 216, remote re.sults Avere obtained in 148 (69 per cent). 
One Inmdred tAventy-scA'en (85.8 per cent) Avere successful, 9 (6.1 per 
cent) Avere partially successful, and 12 (8.1 per cent) were failures. 
The operative end-result Avas considered only partially successful if a 
third degree prolapse recurred as a fir.st degree prolapse or if a eysto- 
cele or rectocele recurred. Combining the improved and the cured 
groups, 136 (91.9 per cent) Avere succes.sful. 

Watkins Interposition. — Tn sixty-four patients in Avhom the interpo- 
sition operation ivas done, the outcome Avas completel.y successful in 
56 (87.5 per cent), partially successful in three (4.7 per cent), and a 
failure in five (7.8 per cent). Of these failures there Avas infection 
present in t.Avo. The remaining three had an uneventful convalescence. 

Fies Fixation. — Of 15 patients operated by the Ries fixation method, 
12 (80 per cent) Avere successful, one (6.7 per cent) was partially suc- 
cessful, and tAvo (13.3 per cent) Averc failures. Of these failures, one 
Avas due to infection folloAved by scA'cre hemorrhage on the tAventy- 
fourth day and the other resulted from Avound infection and bron- 
chitis. 

Mnrphy Fixation. — There Avere tAvelve IMurphy extrafaseial fixations, 
all of AA'hich (100 per cent) Avere .succc.ssful. 

LcFort Operation . — There Avere ten LeFort Aviginal occlusion opera- 
tions, all of AA’hich (100 per cent) Avei’c successful. 

VentrosHspension. — Of elcA’en Gilliam A’cntrosuspension operations, 
ten (91 per cent) AA’ere successful and one (9 per cent) AA'as a failure. 
This j)atient, a thirty-tAA'o-year-old para iA’ AA’ith second degree pro- 
lapse, declined sterilization, became pregnant, and folloAA'ing delivery 
had a recurrence of the prolapse. 

Ventrofixation . — Of ]9 vent rotixat ions, 18 (94.7 per cent) aa'ci-c suc- 
cessful and one \A’as a failure (5..3 per cent). This aa’os a tliirfy-year- 
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Type Operaiion 

Success 
(Per Gcni ) 

Partial Success 
(Percent) 

Failure 
(Per Cent ) 

Entire series 

85.8 

G.l 

8.1 

Watkins interposition 

87.0 

4.7 

7.8 

Eies fixation 

80.0 

6.7 

13.3 

Murphy fixation 

100.0 



LeFort occlusion 

100.0 



Ventrosuspension 

91.0 

0.0 

9.0 

Ventrofixation 

94.7 


5.r> 

Supravaginal hysterectomy 

75.0 


25.0 

Vaginal plastic 

45.0 

30.0 

19.0 

Vaginal hysterectomy 

100.0 



Total 

85.8 

6.1 

8.1 


old nullipara with a third degree prolapse complicated by a pelvic 
and abdominal tuberculosis. A bilateral salpingo-oophoreetomy was 
done together with a ventrofixation. Three months later the prolapse 
recurred completely. The record of this patient reappears as a fail- 
ure in the next series. 

Supravaginal Hystereciomy. — Supravaginal hysterectomy was done 
four times. In three instances there was complete success (75 per 
cent). The fourth, a failure, was the patient witli tuberciilosis listed 
as a failure after ventrofixation. 

Vaginal Plastic. — Of the eleven patients treated by vaginal plastics, 
cervical amputation was included in four. Five were successful, four 
partially successful, and two were failures. Of these failures, one was 
a thirty-nine-year-old para iv with a second degree prolapse who made 
an uneventful recovery, and left the hospital of her own accord on the 
eleventh day. Three years later she returned with a second degree 
prolapse, Avas operated by ventrofixation and was cured. Tlie second 
an uneventful recovery Avith a fourteen day convalescence. Six months 
later she returned Avith a second degree prolapse and a bladder stone. 
Avas a forty-foui’-year-old para iv Avith a first degree prolapse avIio had 
An interposition operation Avas done and after three months this Avas 
likeAvise a failure. 

Vaginal Hysterectomy. — There AA’ere five vaginal hysterectomies, all 
successful. 

Stump Fixation. — There AA'ere tAvo ceiwical stump fixations, one a sue- 
ce.ss and one a failure. 

Kielland . — There Avas one Kielland-Werthcim interposition Avhich aa’Rs 
a success. 

Besidual Complaints. — Comparatwely feA\' patients in the series had 
residual complaints. There Avere fiA'e AA'ith leucorrhea, three A\'ith post- 
operative cystitis, tAA'o with frequency, one AAUth incontinence, tAVo Avith 
backache, and one AAuth bearing down. Three developed incisional her- 
nias, one a rectovaginal fistula, and one patient on AA-hom a supraAmginal 
hysterectomy had been perfonned developed a carcinoma of the cerAucal 
stump for which .she is uoav recemng radium treatment. 
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Camplaints 
Leucorrhea 
P.O. cystitis 
Frequency 
Incontinence 
Backache 
Bearing clown 


SECJUEIiAE 

Findings 

5 Incisional hernia 3 

3 Rfectovag. Fistula 1 

2 Carcinoma in cerv. stump 1 

1 

• O 
u 

1 


Choice of Operation. — A. comparative study of the end-results ob- 
tained in this series would seem to indicate that a ventrosuspension of 
the uterus together with a vaginal reconstruction affords the best type 
of relief in those patients with prolapse in whom childhearing is to 
be conserved. 

The interposition operation is “the operation of choice at the 
Michael Eeese Hospital in 41 per cent of patients with prolapse. It is 
selected for those patients with a large cystocele, a corpus uteri 
neither too large nor too small, freely movable and without gross ad- 
nexal pathologjL”^ 

For older women in whom the uterus is atrophic the Murphy extra- 
fascial fixation operation is preferable when the abdominal wall is 
competent, and when the patient’s condition demands a short opera- 
tive procedure. 

The LePort vaginal occlusion operation should be limited to older 
women with atrophy of the cervix and with senile atony of the an- 
terior and posterior fascial and muscular structures, and in whom 
marital relations have terminated. 

The value of the IMayo vaginal hysterectomy for the cure of pro- 
lapse of the uterus cannot be discussed further than to point out that 
preservation of the uterus and its utilization has seemed fundamental 
to the gynecologic department of the Michael Reese Hospital. The 
results presented here apparently justify a continuation of those types 
of operation in use at present. 


SUMMARY 

In 220 operations for prolapse of the uterus in 212 patients, the aver- 
age age was 45.8 years, the average parity 4.2, 192 patients (87.3 per 
cent) were postmenopausal or were .sterilized. Twenty-five (11.4 per 
cent) were fii*st degree prolapse, 73 (33.2 per cent) were second degree 
prolapse, and 122 (55.4 per cent) were third degree prolapse. 

Eleven types of operations were employed. Based on the immedi- 
ate and remote results, four of these seem best suited to meet particu- 
lar indications, namelj', Gilliam .suspen.sion with vaginal reconstruc- 
tion, the Watkins interposition operation, the Miu-phy extrafascial 
fixation operation, and the LePort vaginal occlusion operation. 

There were four deaths (1.8 per cent). One was from cardiac dila- 
tation and shock, one from lobar pneumonia, one from cerebral embo- 
lism and one from hemorrluige and shock. 
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End-results by personal examination were obtained after 148 opera- 
tions (69 per cent). One luindred twenty-seven (85.8 per cent) were 
successful, 9 (6.1 per cent) were partially .successful and 12 (8.1 per 
cent) were failures. Combining the cured and improved groups, 136 
(91.9 per cent) were successful. 

Acknowledgment is hereby made to the members of tlie gjuiecologic 
statf of the Michael Reese Hospital for the use of their records. 
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CLINICAL RESULTS OBTAINED WITH OXYTOCIN AND 
VASOPRESSIN, THE RECENTLY ISOLATED PRIN- 
CIPLES OP PITUITARY EXTRACT^'' 

By George Gray Ward, M.D., Edward C. Lyon, Jr., Jil.D., and 
George G. Bemis, M.D., New York, N. Y. 

T he pituitary gland is remarkable in containing two anatomic 
divisions that differ matei-ially in their importance to life and 
tbeir pharmacologic activity. It is also extraordinary that the pos- 
terior lobe, which is not so essential to life, contains a hormone or 
hormones which can produce at least three definite physiologic activi- 
ties, namelj’’, the effect to stimulate uterine contractions (oxytocic 
action), the ability to raise the blood pressure (pressor action), and 
its marked diuretic-antidiuretic effect (renal action). 

These actions of the posteiaor lobe of the pituitary gland are of 
coui’se well known and widely made use of in stimulating nonstriatecl 
muscle to contract as in atonic uterine conditions, intestinal paresis, 
and vesical atony, to raise lowered blood pressure as in shock, and in 
the treatment of diabetes insipidus. Chemical information, howevei', 
concerning these various phy.siologic activities is not so well under- 
stood and it has been a subject of controvcr.sy among biologic chem- 
ists as to whether these actions are due to one substance or several 
different compounds. 

American investigators have generally favored the idea of a single 
hormone. Abel and his collaboi’ators reached such a conclusion in 
1923. The English workers, however, have advocated the multiple 
principle theory and the Germans have claimed the separation of 

•Read at the' Fifty-tlilrd annual meeting of the American Gynecological Society, 
held in W^a.^hington. D. C., April 30-May 2, 1028. 
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three or more. Very recently Kainm, working with his collaborators, 
Aldrich, Grotc, Rowe, and Bugbee, has published an important study 
in which they have succeeded in completely separating two active 
principles with distinct physiologic effects. One of these is oxytocic in 
its action without blood pressure raising effect, and the other is pressor 
in action rai.sing blood pressure, but without effect in iiroducing contrac- 
tions in nonstriated muscle fiber. Furthermore, they have been able 
to recombine these two fractions in the original proportions and have 
secured a pituitary solution indistinguishable from the original 
pituitaiy extract. These two separated principles have been obtained 
in highly potent form and have been designated as oxjffocin and 
vasopressin. 

There is at present only one official standard for posterior lobe ex- 
tracts of the pituitary gland. This is based upon the oxytoeic test of 
the U. S. Pharmacopoeia. The amount of activity contained in 1 c.c. 
of the extract has been designated as “10 international units.” 

It is apparent that in view of the separation of the pressor from the 
oxytocic principle there should be a x>ressor .standard as well as an 
oxytocic standard. Kamm has found that there is a fairly constant 
relation between the amounts of oxytocic and pressor activities in the 
pituitary extract, and they have provisionally designated the amount 
of pressor activity in 1 c.c. of the official extract as “10 pressor units,” 
Ordinary pituitary extract as prepared for obstetric use, therefoi’e, 
contains 10 oxytocic units and 10 pre.ssor units per cubic centimeter, 
while the pituitary extract for surgical use has twice this strength. 

The two separated principles of oxytocin and vasopressin have been 
obtained as highly potent water soluble powders. The oxjdocin as- 
says 12 units of oxytocic activity per cubic centimeter while its pres- 
sor activity is considerably less than 1 unit iier cubic centimeter. This, 
therefore, meets fully the U.S.P. potency requirements, yet it is prac- 
tically devoid of the chai’acteristie blood pressure raising principle 
of posterior lobe extracts. 

The vasopressin has been prepared so that the assay demonstrates 
that it contains 25 pressor imits per cubic centimeter, hut when as- 
sayed by the oxytocic method, it is found to contain only 1 unit of 
oxytocic activity. 

The research of these inve.stigators indicates that the pre.ssor prin- 
ciple is responsible for the diurctic-antidiuretic action of pituitary 
extracts. A detailed study of the physsiologic effects of these two hor- 
mones has not as yet been completed, but as the same two products 
in admixture are in daily use as pituitaiw extract, the clinical applica- 
tion can he made with safety. 

The clinical application of oxytocin would naturally be .suggested 
for those obstetric cases where it would be detidmenlal to increase a 
blood pressure which was already too high, yet where oxytocic results 
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Avere indicated as, foi’ instance, in eclampsia oi’ toxemia. It has been 
our custom at the Woman’s Hospital to avoid giving pituitary extract 
in sueli cases. 

Cliipman has stated that the use of pituitaiw extracts in preeclamptic 
Avomen precipitated convulsions and that their use Avas absolutely 
contraindicated in these toxic cases, in that it produces capillary spasm 
AAdiicb increases both the frequency and the seA'critj" of the couAuilsions. 
If this observation is correct, it is presumably due to the vasomotor 
fraction, and it AA'ould be a natural expectancy that the oxytocic prin- 
ciple alone Avould not induce- it. 

It is evident that it is essential to e.stablish clinically that oxytocin 
alone Avill accomplish the characteristic effects of pituitary extract 
AAdien employed for obstetric purposes. To determine this point Ave 
liaA^e made a series of observations of the effect of oxytocin on the 
uterus, and a like series Avith pituitary extract as a control. Fifty 
cases Avere studied Avith oxytocin and 50 cases Avith pituitrin. The 
type of case employed for these tests included spontaneous, forceps, 
and breech delwerics. A routine technic A\'as adopted of injecting tAVo 
ampules after the birth of the baby and tAvo ampules after the deliv- 
ery of the placenta. A small number of cases had but one ampule at 
each injection, but it Avas found necessary to increase the dose in or- 
der to obtain results sufficiently positive to enable accurate observa- 
tions to be made. The observations Avere made on the amount of blood 
loss and on the behavior of the uterus. 


Table I. Blood Loss (Estimated) 



riTIMTItlX 

O.XYTOCI.M 

Slitilit Bleediiip (Under 100 c.c.) 

14 

21 

Moderate Bleeding (100-.300 c.c.) 

33 

28 

!Marlted Bleeding (300-500 c.c.) 

3 

1 

ExcessiA’C Bleeding (500 c.c. or over — fir.st 
degree hemorrhage) 

0 

0 

Total Cases 

1 50 

50 


Table II. Coxtuactiox of Uterus 



FITUITRIX 

OXA'TOCIN* 

Strongly Contracted 

38 

43 

^Moderately Contracted 

9 

0 

Relaxed 

3 

1 

Total Cases 

50 

50 


The accompanying tables shoAv the result of this study: Tabic I 
shoAvs the estimated blood loss in the 100 cases studied Avith the tAvo 
products. The cases Avere grouped under the four headings of slight 
(under 100 c.c.), moderate (100-300 c.c.), marked (300-500), and ex- 
cessive (500 c.c. or over, 1 hemorrhage) postpartum blood loss. It 
AA'ill be noted that there aa-rs no case AA-ith excessh'e blood loss AAUth 
either product. 
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Table II shows the effect of these agents on the contraction of the 
uterus in the same series. The cases ivere classified in accordance with 
their response as strongly contracted, moderately contracted, and 
I’elaxed. 

A study of these tables shows that while there was no marlced dif- 
ference in blood loss or the contraction of the uterus with either oxy- 



Minutes after injection 


Systolic 

B.P. 


Diastolic 

B.P. 


Pulse Rate 


— Oxytocin Vasopressin —— Pituitrin 

1. — Oraph .^howlriK- efTect of the hypodermic ndmIniBtrutlon of one ampoule do.'ic.-* 
of oxytocin, va.sopres.sin and pituitrin in a selected case. 


tocin or pituitrin, there was a slight difference in favor of oxytocin. 
There would seem to be no doubt whatever that in this series oxytocin 
had an equally potent oxytocic action as the standard pituitaiy ex- 
tract. Having established this fact, we next attempted to make a 
comparative study of the effect on blood pre.ssure and tlie pulse rate 
of tlie oxytocin, vasopressin, and pituitrin. 

Our first series consisted of 4S ca.ses observed witli a one cubic 
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Fig. 3 sIioAvs the average readings of the first series of 48 eases. As 
will be observed the variations were not marked although they show 
the same relative differences. We therefore made a second series of 
12 cases with an increased dosage of 2 c.c. which demonstrated more 
positively the differences between the products, as shown in Fig. 4. 



Systolic 

B.P. 


Diastolic 

B.P. 


Pulse Rate 


70 L 


O 5 10 15 

Minutes after injection 

Oxytocin Vasopressin Pituitrin 

Fig. 3. — Showing average of 18 cases with one ampoule <los!ige. 


A. .study of tliese tables demonstrates ii dehnite difference in tlic 
effect on blood pre.s.sure of oxytocin in contrast to vasopi'cssin and 
pituitrin. A\ith oxytocin the blood pressures were uniformly lower 
than with the other products, and the pulse rate was slightly higher. 
It also iippears that va.soprc.ssin increases the blood pressure slightly 
more than the pituitary extract. It was observed that the cases with 
low blood pressures showed a greater response to vasopre.ssin than 
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those with high pressures, and that the response appeared more rapid 
with oxytocin, as vasopressin blanches the tissues, thus slowing ab- 
sorption. 

SUMMARY 

1. Our study shows that in this series there was no marked differ- 
ence in the oxytocic action of the oxytocin and pituitary extract. 
There appeared to he a slicjlti difference in favor of oxytocin. The 

Mrn. Hg.i4o 

130 

120 

110 

100 

90 

eo 

70 

60 

Rate 1 10 


0 

Minutes after injection 

Oxytocin Vasopressin Pituitrin 

Flp. I. — Showing average of 12 cases witli two aiiipoulo do.sage. 

oxytocin demonstrated that it fulfilled every requirement nece.ssaiy 
for oxytocic action in obstetric usage. We are of the opinion, there- 
fore, that it equals pituitary extract for obstetric purposes. 

2. There is a definite ditfoi’cnce in the blood pressure raising action 
of oxytocin as contrasted with vasopressin and pituitaiy extract, and 
vasopressin is somewhat more potent in this regard than pituitary 
extract. 
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3. The pulse rale is slightly lower with vasopressin and pituitary 
extract than Avith oxytocin. 

4. The use of oxytocin would appear to be most desirable in those 
obstetric cases Avith high blood pre.ssure, as in toxemia and eclampsia. 
Vasopressin Avonld be indicated in cases of surgical shock to raise 
abnormally Ioav blood pressure and in diabetes insipidus. Pituitary 
extract Avould probably be most suited for eases of postoperative 
atony of the intestines or bladder Avhere the combined effect on the 
blood A'essels and the nonstriated musculature Avas desired. 

5. IMore extensh^e clinical obseiwations are necessaxy to confirm the 
facts as demonstrated in this limited sei’ies. 
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A COMPARATIVE STUDY OP CERTAIN GYNECOLOGIC AND 
OBSTETRIC CONDITIONS AS EXHIBITED IN THE 
COLORED AND WHITE RACES'^ 

By C. Jeff 1\Iiller, M.D., New Orleans, La. 

A lthough technicallj’- the Amei’ican negro has been free for more 
- than half a century, in the South, at least, he is traditionally the 
servant of the Avhite man, and it is poor psychology and false senti- 
mentality to ignore that fact. By nature he is carefree, indifferent 
to responsibility, and quite Avithout regard for the future. LikcAvise 
by natui’c his intellectual, moral, and social qualities are infeinor to 
those of the AAdiite man, and this inherent Aveakness has been intensi- 
fied by centuries of seiwitude, physical as Avell as psychologic. Thus 
his nature and his environment account for the fact that his race fur- 
nishes the largest propoiffion of indigent, dependent, and defective 
individuals in the South, a state of affairs AA'hieh has apparently not 
been improA'cd by the increasing number of negro insurance and sick 
benefit associations Avhich haA'e come into existence in I’ccent years. 
The negro is the responsibility of the Southern physician and the 
Southci'n hospital, and it is a matter of self-prcseiwation and an 
economic necessity that his health be safeguarded, quite aside from 
the humanitarian aspects of the que.stion. 

•Rinil at th'' l-'iriy-thlnl nnminl nipetlni: of l)i« Aiiiorlcnn GynecoloKlcnl Socifty. 
Si'lil In AA’ar4iini;tnn, D. C.. April SO-May 2. 1I12S. 
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The typical American negro of the present day, if he is of the pure 
black type, is a composite of the generic characteristics of the various 
primitive peoples from whom he is descended. But according to the 
last census at least a fifth of all American negroes exhibit some strain 
of white or Aryan blood, for legal restrictions, no matter how severe, 
are unable to prevent niiscegnation entirely, and the resulting mu- 
latto type furnishes a verj^ real problem, medicalh’’ as well as socially. 
Reliable data are lacking, but it is a generally accepted fact that the 
crossed strain has not the strength or the endurance of either of the 
pure races. The white blood Joses more than the negro gains by the 
admixture. Superficially, at least, in this instance the law of Mendel 
ceases to function, for the off.spring of such unions seem to inherit 
100 per cent of the wealcnesscs of each race, and if intermarriage 
among the mulatto ofiispring continues, the resulting strain is feebler 
still. 

Tlie negro race does not adapt itself well to the strain of city life. 
Under it its natural fecundity is slowly disappeariug, and for the 
last quarter of a century the negro birth rate, which was formerly 
far in advance of the vJiite, has been some 40 per thousand less. It 
is also estimated that more than a quarter of all negro children born 
alive die before the fifth year, and that syphilis, tuberculosis, and 
secondary pneumonia cause among, them a mortality 22 per cent 
higher than similar diseases cause among white children of the same 
age. Moreover, while such typical native diseases of the negro as 
yaAvs, elephantiasis and sleeping sickness have largely disappeared 
during their three centuries on the American continent, this gain has 
been more than offset by a loss of their natural immunity to the so- 
called diseases of civilization, notably malaria, tuberculosis, and nerv- 
ous and intestinal diseases. 

Whether Pearson’s theory is correct, that the negro lies nearer to 
the common stem than does the European and so is nearer to the child- 
hood of the race, I am not biologist enough to say, but my own ex- 
perience is that of other clinicians, that his nervous .system exhibits a 
lessened sensibility to pain and shock, and that the pure black type is 
the safest surgical risk to be found in our hospitals, though the 
mulatto is a poorer surgical subject than either of the pure i-aces." The 
negro is an excellent subject for local anesthesia and he bears general 
anesthesia equally Avell unless his emotional nature has been aroused, 
in Avhich case the excitement stage may be extreme. On the other 
hand, his habits of life are naturally tmhygienic, his lack of moral 
sense leads to promiscuous mating, venereal disease is Avidespread, and 
his disregard of the prodromal symptoms of disease, unless pain is a 
feature, frequently means that the ultimate pathology offers very 
grave problems. 
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Table I. Charity Hospital of Louisiana 1917-1920 
Hospital Population and Bed Spacc^' 

Total hospital population 204,584 

55.7 per cent white, 44.3 iier cent colored 

Total female admissions 79794 

Divided approximately equally 

Gynecologic admissions 20477 

44.3 per cent Avhite, 55.7 per cent colored 

Obstetric admissions 17016 

41.9 per cent white, 58.1 per cent colored 

Present number beds 1551 

Average number during decennium 1230 

10 per cent of total number gynecologic 

5.2 per cent of total number obstetric 

A comparatiYe study of disease in the colored and white races is 
always enlightening, and as based on the records of the Charity Hos- 
pital of Louisiana it is truly representative because of the size of the 
institution and the enormous number of admissions. This is particu- 

larl}’’ true of the gynecologic and obstetric services. During the 

» 

decennium which the present studj”^ covers, 1917-1926, the gynecologic 
admissions comprised more than 25 per cent of all female admissions 
and nearly 29 per cent of the colored female admissions, while the 
obstetric admissions comprised more than 21 per cent of the female 
admissions and nearly 11 per cent of the colored female admissions. 
In spite of the fact that approximately a third of the total hospital 
bed space is allotted to colored liatients, the facilities are entirely in- 
adequate and constant overcrowding is the result, so that in an un- 
believable number of instances, especially on the gynecologic and 
obstetric services, two patients must be cared for in the same bed. 

Table II 
Pelvic Disease 

6918 cases, 30.9 per cent white, 69.1 per cent colored 
Incidence figured on female admission.s 
lYhite 5.4 per cent, colored 11.9 per cent 
Incidence figured on gynecologic admissions 
IVliite 23.6 xier cent, colored 41.8 per cent 
Mortality 194 (2.8 per cent) 

White 2.2 per cent, colored 3.1 per cent 

According to the Charity Ho.spital figures pelvic disease is roughly 
twice as frequent in colored women as in white, and basing my con- 
clusions on the clinical Iiistory, the clinical study and the operative 
findings, I do not hesitate to say that probably 90 per cent of it is of 
specific origin, largely due to the high incidence of gonorrhea in Ihe 
colored male and to the general racial habit of promiscuous sex I’cla- 
tions. Laboratory examinations, of course, are no more successful in 
isolating the organi.sm here than they are elsewhere. My experience 
is that in colored women infections of the lower genital tract seldom 

•rvrcfntnj;.?« throughout arc flKur‘-iI to Oio nc.nropt fraction. 
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remain local, and that almost always, given the same infecting agent, 
the disease tends to be more severe in them because they do not seek 
relief until pain and actual incapacity force them into the hospital. 
For this reason the resulting pelvic pathology may be almost in- 
credible. It is not unusual to find multiple pus iiockets, sometimes 
containing a quart or more of pus, scattered throughout the pelvis. 
Anatomic distortion of the iielvie viscera may be so extreme that all 
the usual landmarks are obliterated. Intestinal adhesions are often 
so dense that fistulas result from their release. Indeed, at operation 
one frequently marvels how these Avonien have lived at all, let alone 
remained, as most of them do remain, in relatively good physical con- 
dition. Such extensive pathology, particularly when associated, as it 
very frequently is, with seeondaiy ovarian disease, results in pro- 
longed temperature elevations and necessitates long pei’iods of cool- 
ing, which the colored patient often heartily resents ; she may be slow 
in applying for relief, but, once she lias applied, she can see no reason 
whj’- she should not secure it immediateljL 

Obviously operation must be done in the great majority of cases, 
probably 90 per cent of them all. Quite aside from the pathology, the 
wholesale ignorance of the colored I’ace prevents the employment of 
the isolation treatment which has given such brilliant results in the 
hands of Curtis and of others, and their improvidence does not permit 
of the experiments in conservatism ivliich would be warranted in the 
white woman. Complete extirpation of the pehde organs is frequently 
necessary, not only because of the specific origin of the pathology and 
its extent and severity, but also because of the social and economic 
considerations which can never be ignored in the negro. 

Table III 

Chancroid 

101 cases, viiite 12.2 per cent, colored 87.8 per cent 
Incidence figured on female admissions 
Wliite 0.0.1 per cent, colored 0.37 per cent 
Incidence figured on gynecologic admissions 
IVliite 0.2 per cent, colored 1.3 per cent 

Condyloma 

41 cases, while 10.1 per cent, colored 80.5 per cent 
Incidence figured on female admi.ssions 
White 0.02 per cent, colored 0.08 per cent 
Incidence figured on gynecologic admissions 
Wliite 0.00 per cent, colored 0.3 per cent 

Vaginitis 

435 cases, white 77.4 per cent, colored 22. C per cent 
Incidence figured on female admissions 
White 0.8 per cent, colored 0.2 per cent 
Incidence figured on gynecologic admissions 
IVliitc 3.7 per cent, colored 0.9 per cent 
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The fact that the colored mortality rate is only 0.9 per cent higher 
than the white is rather remarkable, in view of the extensive path- 
ology and the consequent radical surgery, and to my mind it indicates 
quite conclusively that the colored woman has a greater resistance to 
trauma and to infection than has the white. 

A greater frequency of chancroid and condyloma is to be expected 
among colored women because of the greater prevalence of venereal 
disease among them, and the two deaths from septicemia in the chan- 
croid group prove that that disease is more virulent also. Vaginitis, 
on the other hand, is decidedly less frequent than among the whites, 
Avhich, since the incidence of gonorrhea is much higher in colored 
women, seems to suggest a lessened sensitiveness of their vaginal 
tissues. 

Table IV 
Fibroids of Uterus 

2991 cases, white 10.2 per cent, colored 89.8 per cent 
Incidence figured on female admissions 
Wliite 0.8 per cent, colored 6.7 per cent 
Incidence figured on gj-necologic admissions 
White 3.4 per cent, colored 23.5 per cent 
Mortality 146 (4.9 per cent) 

White 4.0 per cent, colored 4.9 per cent 

Lipoma of Vulva 
4 cases, all in colored 

Incidence figured on female admissions 0.01 per cent 
Incidence figured on gynecologic admissions 0.04 per cent 

Elephantiasis of Vulva 

IS cases, white 5.6 per cent, colored 94.4 per cent 
Incidence figured on female admissions 
Wliite 0.003 per cent, colored 0.04 per cent 
Incidence figured on gjuiecologic admissions 
Wliite 0.01 per cent, colored 0.1 per cent 

Just why fibroids of the uterus should be so much more frequent 
in colored women than in white is not clear, but it is undoubtedly true 
that from a third to a half of all colored women over fifty years of 
age present this type of growth. It is the general impression that 
they are completely unknown among primitive African tribes, but it 
is hard to see any relation between their development and the increas- 
ing civilization of the negro. They originate earlier in negro women, 
probably because function develops earlier in them, and the frequent 
associated absolute or relative sterility is a particularly striking fea- 
ture of the disease in a race that is ordinarily fecund. 

jNfy own experience is that both submucous fibroids and adeno- 
myomas are less frequent in colored women than the other varieties, 
and the same fact, by the way, is time of endometriomas. Multiple 
growths of considerable size are the rule, and many times I have seen 
one hundred or more in the same patient. Growths reaching to the 
umbilicus, to the costal margin and even higher are quite frequent. 
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and in from 80 to 90 per cent of the colored patients the tumors can 
he palpated abdominally without anj’- difficulty. More striking than 
the size and multiplicity of the growths, however, is the uniformity 
with which colored women seem to ignore their existence. 

In these enormous tumors, veins as large as snakes sometimes course 
over the top and often can be palpated through the peritoneum before 
the cavity is opened. Eupture of such veins is a rare complication 
but I have personally seen it twice. Degeneration of all types is com- 
mon, and calcareous degeneration, in particular, may be so extreme 
that the growth seems wholly mineral. Tubal disease is a complica- 
tion of probably 90 per cent of all fibroids in colored women in the 
South, and is often so extensive that it is hard to say which is the 
primary pathology. Gonorrhea naturally explains much of it, but 
the pressure effects of the tumor cannot be ignored as a causative 
factor. In my experience it is the pain of this complication which 
brings the colored woman to the hospital more often than the dis- 
comfort of her tumoi*, large though it be. 

It is rare that a fibroid in a colored patient docs not require treat- 
ment. Irradiation and myomectomy are obviously possible only in 
the occasional case; the size and multiplicity of the growths and the 
prevalence of adnexal disease are definite contraindications to their 
use, while social and economic considerations again demand that that 
mode of treatment shall be instituted which will ensure a prompt and 
permanent cure. Hysterectomy is therefore necessary in some 98 
per cent of all cases, and the high incidence of cervical infection de- 
mands the frequent employment of the complete operation, though 
cervical lacerations are comparatively rare. The problems of technic, 
as can be imagined, are frequently stupendous, due to the size of the 
tumors, their impaction in the pelvis, and the complications of the 
associated tubal disease, and it is again remarkable, in view of the 
wide difference in the pathology and in the extent of the surgery 
necessarj’-, that the mortality rates in the two races should be so 
nearly identical. 

Lipoma of the vulva Avas encountered only in the colored race dur- 
ing this decade, and seventeen of the eighteen cases of elephantiasis 
of the ATilva were also in this race. A detailed study of the records 
Avould be necessary to establish how many of those Avere of the true 
parasitic tAqie, but it is intere.sting to observe that cA’en in these en- 
lightened days colored Avomcn sometimes present this disease to a 
degree approximating the typical Hottentot apron. 

In spite of a fairly general belief to the contrary, the statistics 
from this institution and from other clinics prove that carcinoma of 
the uterus is rather more frequent in colored Avomen than in Avhite. 
Predisposing obstetric lesions are certainly fcAver among them, but 
the high incidence of predisposing cervical lesions more than offsets 
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T^ujle V 

Carcinoma of Uterus 

14G2 cases, white 39.2 per cent, colored 60.8 per cent 
Incidence figured on female admissions 
White 1.4 per cent, colored 2.2 jjer cent 
Incidence figured on gynecologic admissions 
White 6.3 per cent, colored 7.6 per cent 

Carcinmna of Breast 

528 cases, Avhite 37.9 per cent, colored 62.1 per cent 
Incidence figured on female admissions 
White 0.5 per cent, colored 0.82 per cent 
Mortality 48 (9.1 per cent) 

White 12.5 per cent, colored 7.1 per cent 

this gain. The prevalence of fibroids in the colored race Avould seem 
to suggest that the incidence of fundal carcinoma would be materially 
higher among them, but our records do not support this view, pos- 
sibly because our laboratoiy examinations are inadequate. The 
colored woman is apparently no more dilatory in applying for treat- 
ment than is her white sister, and among both races, because of the 
class from whom the hospital population is drawn, the percentage of 
hopeless eases is very high. Tlie operative incidence is certainly not 
more than 1 per cent, and in an appalling number of cases only pal- 
liative treatment is possible. The colored patients exhibit an unusu- 
ally high percentage of ugly complications, especially fistulas; in .some 
instances these may be due to ill-advised irradiation, but undeniably 
the incidence is increased by their general disi’cgard of the laws of 
hygiene and of ordinary cleanline.ss, as well as by the incidence of 
rectal syphilis. 

The mortality rates, 8 and 6.6 per cent resped ively, mean nothing, 
partly because of the type of treatment, which is ])ractically always 
by irradiation or by palliative measures, and partly because of hos- 
pital conditions : through the eft'orts of the social service many pa- 
tients formerly kept in the hospital until death arc now handled by 
other agencies or at home, to permit the bed space to be utilized for 
those who can be helped, while on the other hand, many patients are 
admitted to the ho.spital to die, in an astonishing number of instances 
admitted actually moribund, because they cannot be eared for else- 
Avhere. 

Carcinoma of the breast is likewise more frequent among colored 
women, though the morlalitj', which I believe is mainly surgical, is 
considerably le.ss. Carcinoma has become a common disease in the 
American negro only within the last few generations, possibly for 
the same reason that it is becoming more frequent among the whites, 
greater longevity and a more accurate certification of the causes of 
death. This does not, however, explain its relatively higher incidence 
among them, and we are forced to the conclusion that the preponder- 
ance of gf'nital and breast malignancy among them is a true racial 
jK'cnliarity. 
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Table VI. Obstetric 1nmi;i!1es 
Perineal Injuries 

8S6 cases, white 80.G per cent, colored 19.4 jier cent 
Incidence figured on female admissions 
White 1.8 per cent, colored 0.4 per cent 
Incidence figured on gynecologic admissions 
White 7.9 per cent, colored 1.5 per cent 

Cervical Injuries 

108.8 cases, white 82.2 per cent, colored 17.8 per cent 
Incidence figured on female admissions 
White 2.5 per cent, colored 0.5 per cent 
Incidence figured on gynecologic admissions 
White 9.8 per cent, colored 1.7 per cent 

Jictrodisplaccments 

1001 cases, white 70.G per cent, colored 29.11 per cent 
Incidence figured on female admissions 
White 1.87 per cent, colored 0.74 per cent 
Incidence figured on gynecologic admissions 
White 7.8 per cent, colored 2.C per cent 

Fisttdas 

1G4 cases, white 32.3 per cent, colored G7.7 per cciK 
Incidence figured on female admissions 
White 0.14 per cent, colored 0.28 })er cent 
Incidence figured on gynecologic admissions 
White O.G per cent, colored 0.9C per cent 

Obstetric injuries, witli the .single exception of fistulas, are clc- 
cicleclly less frequent in colored ■women than in white, as would be 
expected in a race which bear.s its children largely without mechanical 
aid, both because the}’’ are .smaller and because the head cireumferentM' 
is less. Levy’s detailed .study of five hundred cases of each race 
from the ob.stetric clinic of Touro Infirmary substantiates these ])oints 
absolutely, and his (unpublished) figures based on the same study 
show, as do ours, a relatively small percentage of cervical and perineal 
injui’ies and of uterine displacements. Fistulas, however, are con- 
siderably more frequent in colored women than in white, and often 
they are of an extremely ugly type, because of lack of cleanliness, 
and, in the case of rectal fistulas, because of the high incidence of 
rectal syphilis. Fistulas are comparatively infrequent in white women 
today because the general standard of ob.stetric practice is materially 
improved over what it was a generation ago, but this is not the case, 
unfortunately, with colored Avomen, in whom the majority of de- 
livex’ies are handled outside of the hospital, either by midwives or by 
inexperienced practitioners. They are usually saved from meddle- 
some interference because they bear their children so easily, but when 
comiilications do arise and labor is unduly prolonged, fistulas of the 
sort seldom found in Avhite women today are an inevitable conse- 
quence. It is comparatively rare for any sort of obstetric injury 
except fistulas to be encountered on my oavu colored service, Avhere, 
because of the high yearly turnover, in the run of things a fair num- 
ber could be expected. 
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Since salpingitis is an accepted cause of ectopic pregnancy, one 
would expect the incidence of the latter condition to be considerably 
more frequent in colored women, whereas the figures (1.8 and 1.5 
per cent resiDectively) show it to be slightly less. It is a remarkable 
and inexplicable fact that all of the eleven ectopic pregnancies which 
went to term dui-ing the period covered by the hospital records (1906 
to date) occurred in colored women. 

Table VII 

Belwerics 

9693, white 36.4 per cent, colored 63.6 per cent 
Abnormal deliveries 675 (7 per cent) 

^V]lite 11.1 per cent, colored 4.5 per cent 

Abortions 

2186, Avliite 56.6 per cent, colored 43.4 per cent 
Incidence figured on obstetric admissions 
White 17.3 per cent, colored 9.6 per cent 

Premature Labors 

359, white 41 per cent, colored 59 per cent 
Incidence figured on obstetric admissions 
White 2.05 per cent, colored 2.1 per cent 

Stillbirths 

1024, white 30 per cent, colored 70 per cejit 

Incidence figured on deliveries 

White 8.6 per cent, colored 11.6 per cent 

Premature Births 

511, white 44.8 per cent, colored 55.2 per cent 
Incidence figured on obstetric admissions 
Wliite 3.2 per cent, colored 2.8 per cent 

The tremendous demand on the colored obstetric service at Charity 
Hospital is borne out by the fact that while during this decade the 
ratio of colored to white obstetiuc beds ivas less than 3 to 7, the ratio 
of deliveries was more than 6.5 to 3.5. Abnormal deliveries, as these 
figui'es show, are comparatively rare among colored tvomen, chiefly 
for the reasons we have already set forth, the smaller size of the child 
and the smaller circumference of its head. To this might be added a 
less scientific reason, that forceps applications are seldom made in 
colored women to terminate a labor which is progressing normally, 
albeit slowly, because their lessened sensibility to pain makes them 
slower to demand relief than white women. Indeed, the number of 
abnormal deliveries in both races is comparatively small, in view of 
the many “operative possibilities,” to use Williams’ expression, which 
naturally occur in a public hospital of this size. Except possibly in 
the case of cesarean section, in which in New Orleans as elsewhere 
obstetric judgment sometimes ceases to function, the indications for 
interference on both colored and white services seem to have been 
reduced almost to rock bottom. 
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The incidence of contracted pelvis is sliglitly greater among white 
women (0.76 per cent to 0.37 per cent), in marked contrast to the 
relatively high incidence reported Williams for the colored service 
at Johns Hopkins. The explanation, however, is not far to seek: lie 
works in a city which is essentially Northern in mode of life and his 
patients live in tenements and in t.vpieal tenement surroundings, 
whereas the negro of the far South, both in the city and in the sur- 
rounding countiy, Avhatever else he may lack has in abundance fresh 
air and sunshine, • those two arch enemies of rickets. Levy’s report 
from the Touro Clinic, I might add, corroborates these findings as to 
the relatively small percentage of contracted pelves among colored 
women in this part of the countrj*. 

The real figures for both abortion and premature labor in colored 
women are, I believe, considerably higher than the hospital records 
indicate. Because the colored woman bears her children so easily, 
she is prone to ignore obsteti-ie conditions unless they become patho- 
logic, and for this reason the ho.spital admissions for both abortion 
and premature labor are likely to be less on the colored service than 
on the white. Both accidents, as a matter of fact, are probably con- 
siderably more frequent in the colored race because of the higher 
incidence of syphilis. A study of the city health records would be 
necessary to establish this point statistically, but from casual observa- 
tion I feel safe in saying that the incidence of syphilis on the colored 
obstetric service at Charity Hospital probably runs between 12 and 
15 per cent. This is higher than Levy’s report of 7.8 per cent fi'ora 
the Touro Clinic, but le.ss than Williams’ report of 1G.2 per cent from 
Johns Hopkins, McCord’s of 30 per cent from the Emory Clinic, and 
Bartholomew’s of 34 per cent from Grady Hospital. The results of 
antisyphilitic treatment are as brilliant here as elsewhere, but un- 
fortunately the negro woman does not usually report to the clinic 
eai-ly enough in her pregnancy to make it either possible or elective. 

Stillbirths are 3 per cent higher among negroes than among whites, 
again due to syphilis, as would be suggested by the large number of 
macerated feti in the absence of toxic complications, quite aside from 
a study of the maternal and cord Wasserraanns. The mortality among 
premature babies is also higher in this race, 93.3 per cent as against 
88.6 per cent in the whites. These statistics, I might add, are not 
as damning as they seem, for the reason that approximately a third 
of these children were born before admission to the hospital, and 
also for the reason that the record room follows the very unscientific 
and inaccurate plan of registering as premature all infants born 
alive before term, regardless of whether or not thej' have reached the 
period of viability, which natui'ally increases the death rate out of all 
proportion to what it would be under more scientific methods of cal- 
culation. 
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Table VIII 

Septicemia 

234 cases, ■white iiO per cent, colored 44 per cent 
Incidence figured on obstetric admissions 
White 1.8 per cent, colgred 1.04 per cent 
Mortality 75 (32 per cent) 

White 30.6 per cent, colored 33.9 per cent 

Eclampsia 

259 cases, white 42.1 per cent, colored 57.9 per cent 
Incidence figured on obstetric admissions 
Wliite 1.5 per cent, colored 1.5 per cent 
Mortality 111 (42.9 per cent) 

White 3*6.7 per cent, colored 47.3 per cent 

I need .scarcely say that only a negligible number of tlie cases oi 
septicemia handled during the decennium developed in iiatients de- 
livered entirely' under hospital supervision. The higher incidence in 
white women is easily explained by the fact that interference during 
labor, the most frequent causative factor, is more frequent among 
them than among colored women, ivhile the higher mortality among 
the negroes is jilainly due to their disregard of the condition in its 
early stages, when it might be amenable to treatment. This same 
fact, I believe, explains the very high mortality of eclampsia among 
the colored (10.6 per cent liigher than among the whites), although 
the incidence of the disease is exactly the same in both races. It is 
naturally difficult to institute accurate comparisons in this regard, 
since the methods of treatment on the various services often differ 
radically, but it is only fair to the lio.spital to add tliat conservative 
treatment is now practically routine. Formerly the general hospital 
mortality ranged between 35 and 43 per cent, but for 1927, with con- 
servative treatment practically uniform on all services, it was roughly 
15 per cent, and on the service of Avhich I was formerly chief and 
which is now in charge of my successor and former associate, E. L. 
King, it has been reduced to less than 10 per cent. 

Table IX 
Placaita Previa 

81 cas(?s, wliite 64. 2 per cent, colored 35.8 per cent 
Incidence figured on obstetric admissions 
Wliite 0.73 ])er cent, colored 0.3 per cent 
Mort.ality 22 (27.2 jier cent) 

White 19.2 per cent, colored 41.4 per cent 

Tomiiing of Pregnancy 

149 cuse.s, white 65.8 per cent, colored 34.2 per cent 
Incidence figured on obstetric admissions 
White 1.4 ])er cent, colored 0.5 per cent 
Mortality 20 (13.2 per cent) 

White 14.:; per cent, colored 11.8 per cent 

IVhy placenta previa should be more frequent among wliite than 
among colored women it is not po.ssible to say, though the markedly 
higher mortality in the colored — the difference is 22.2 per cent — is 
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easily exiilaiued by the fact that the negro woman is more likely to 
ignore the initial hemorrhage, particularly it’ it be not severe, and 
therefore is more likely to be infected prior to admission. Also it is 
not possible to say why the graver forms of Ihe vomiting of preg- 
nancy should be less frequent among colored women. True toxic 
vomiting is especially rare, but it is seen, and the gravity of the 
condition when it does occur is proved by the fact that the colored 
mortality for this complication of pregnancy is only 2.5 iier cent less 
than the Avhitc. Here also it should be stated that the general hos- 
pital mortality has recently shown a marked decrease with the sub- 
stitution of intravenous therapy for empiric methods of treatment 
and particularly for the late induction of abortion. 


Table X 

Maternal Mortality 
Figured on deliveries 198 (2 per cent) 

White 2.0 per cent, colored 1.9 per cent 

Figured on obstetric admissions 404 (2.4 ])er cent) 

White 2.7 per cent, colored 2.2 per cent 

In spite of all the untoward factors which operate in the colored 
race the maternal mortality, no matter how figured, is less than it 
is among white women, another proof, I would say, of their naturally 
higher resistance to trauma and to infection. Eclampsia, however, 
was responsible for 31.7 per cent of the deaths among white women at 
delivery and for 44 per cent among colored women, while placenta 
previa was re.sponsible for 8.5 per cent of similar deaths among the 
Avhite and 9.5 per cent among the colored. I need scarcely point out 

Table XI. Sukgical Dlsea.se.s* 

Chronic Appcnclicifis 

6931 cases, white 81.5 per cent, colored 18.5 per cent 
Incidence white 4.93 per cent, colored 1.4 per cent 
ilortality 71 (1.02 per cent) 

White 0.0078 per cent, colored 2.1 per cent 

Acute Appendicitis 

1901 ca.scs, white 68 per cent, colored 32 per cent 
Incidence, white 1.13 per cent, colored 0.7 per cent 
Mortality 294 (15.4 per cent) 

IVliitc 14 per cent, colored 18.7 per cent 

Cholecystitis 

466 cases, white 81.8 per cent, colored 18.2 per cent 
Incidence while 0.3 ])er cent, colored 0.09 per cent 

Cholelithiasis 

84 cases, white 89.3 per cent, colored 10.7 per cent 
Incidence white 0.065 per cent, colored 0.01 per cent 

Nephrolithias is 

48 eases, white S9.6 per cent, colored 10.4 per cent 
Incidence white 0.04 per cent, colored 0.005 per cent 

»AU perccntapc.s flpurcO on total ho.-spltal admission.*!. 
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tliat tlie analysis of death rates hi a hospital of this type is scarcely 
fair, since it is literally the dumping ground for all the neglected 
complications of pregnancy and all the mismanaged deliveries not 
only in the city hut also in the adjacent state, and since patients are 
often admitted in extremis and beyond human aid, however skillful 
it may be. 

Certain surgical diseases are sufficiently different in the two races 
to Avarrant their brief mention, eA^en though it transcends the limits 
of my subject. Thus chronic and acute appendicitis are both several 
times more frequent in the Avhite race, though the mortality in the 
colored is considerably higher. As Matas pointed out years ago, the 
preponderance of lymphoid tissue in the colored Avould lead us to 
expect exactly the reA’-erse of these findings, and as far as I knoAA", no 
reasonable explanation of the facts has ever been advanced. Matas’ 
report naturally includes only a A^ery small number of eases, since the 
disease Avas just beginning to be recognized at the time it Avas Avritten, 
but his conclusions are amply eonfinned by the present study.^ 

All t 3 'pes of gall bladder pathologj’- are less frequent in the colored 
race, and gallstones are decidedly rare. In the 196 eases collected 
from the records bj’’ Bloch, only 17 Avere in negroes. He arrives at 
no definite conclusions as to the reason for this marked discrepancy, 
since the main predisposing factors are apparently the same in both 
races, the only apparent difference being a relatively minor one, that 
the active and outdoor occupations habitual with the negro may be 
responsible for a lesser degi'ee of stagnation in the bile passages. 

Likewise nephrolithiasis is decidedly infrequent among negroes, the 
incidence for this decennium being even less than that reported bj'^ 
Matas thirty years ago. The condition is admittedly rare among both 
races in the Gulf States, though avIia’- tliis should be so has never been 
satisfactorily explained. 

In the limitations of space Avhich I have had to observe I have been 
able to do little except to call attention to the vai'ying incidence of 
cei-tain diseases in the Avhite and colored races, and to point out cer- 
tain clinical problems as thej' are exhibited especially in colored 
Avomcn, Tills is not a truh' scientific studj’’, nor, for that matter, is 
it a clinical paper. When the material for a dozen lengthy mono- 
graphs must be compressed into a fcAv pages, the results can be onlj' 
superficial. A study of this sort, to be of real value, Avould require 
a careful analysis of individual records, a tabulation of the results by 
a trained statistician, and finally their interpretation by a skilled 
clinician Avorking Avith an equally well equipped ethnologist. As 
yiains pointed out many years ago, the records of Charity Hospital 

•1 r'lcrrel vcr>* tiuich that beenuso of the different premise.'! ns 'well ns tlic chnnK-e.s in 
<l!tii;no.';!s nnj nomenclnturc durlnK the last thirty years It has not been po.sslblo to 
instUnte detnili-d conipnr!,<-ons hetween his r'>port and my own. ns 1 Imd oric^lnnllv 
hoped to do. 
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form a veritable treasure house for the student of racial pathologj’, 
and I have presented this Amiy imperfect discussion in the hope of 
calling attention to their manifold and as yet barely touched possi- 
bilities. If they are ever properly evaluated, there is no branch of 
medicine which will not profit therebjL 
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RELAXATION OP THE ANTERIOR VAGINAL WALL"^ 

With a Report of the End-Result.s in a Series of 100 Cases 

By Charles C. Norris, i\I.D., and Rorert A. Kimdrougii, Jr., M.D. 

Philadelphia, Pa. 

(From the G-yncccan Eospiial Institute of Gynecological Research, University of 

Pennsylvania) 

R ecent improvements in operative technic and careful selection 
of eases have brought about a comparative uniformity of good 
results in patients operated upon for cystocele. Nevertheless, occa- 
sional cases are still encountered in which tlie postoperative condition 
is not entirely satisfactory. 

A few such instances came to oui’ notice in the Follow-Up Clinic 
and this analysis was undertaken in an effort to determine the cause 
of the occasional poor functional result in those cases in which the 
anatomic restoration appeared good. The study is based on the 
records of one hundred eases of cystocele. The series represents the 
work of six members of the staff of the John Goodrich Clark Gyne- 
cologic Clinic of the Hospital of the University of Pennsylvania. Each 
case included in the series has been followed closely for at least twelve 
months from the date of operation, and each patient has been exam- 
ined by a member of the gynecologic staff. The cases are not selected 
as the series is made of consecutive followed-up cases operated upon 
prior to January 1, 1926. 

The cases were studied from two standpoints, the anatomic result 
and the functional result. In classifying them a more or less arbi- 
trary scale was necessarily adopted; for cases in which there was a 
firm restoration of the supporting stimetures and in which there was 
no descensus of the anterior vaginal wall on straining the term “per- 

•■Rcad at a Joint meeting of the Nevr York. Philadelphia and Boston Obstetrical 
SoeloUcs, held in New York, April 10, 102S. 
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feet anatomic result” lias been used. Tlie term “fair anatomic re- 
sult” designates those cases in ■which there remains a small urethrocele 
or a slight bulging of the anterior vaginal wall on increase of pressure. 
The ea.ses of recurrence are grouped under the term “poor anatomic 
result. ’ ’ 


Table I. Anatomic Results 


PER CENT 

Total number of cases 

100 

Perfect anatomic result 

SO 

Pair anatomic result 

10 

Poor anatomic result 

4 


In Table 1 the anatomic results obtained from various operative 
procedures are grouped together. In the choice of the type of opera- 
tion to be used each case is considered on its own merits and that 
procedure is carried out which best meets the I'equirements of asso- 
ciated lesions. Consequently, five different combinations of operative 
procedure were utilized in this group of cases. 

Table II. Anatomic Results With Reference to Type of Operation 


TYPE OF OPERATION 

OOOD 

FAIR 

POOR 

Anterior colporrhaphy 

Vaginal hysterectomy and anterior colporrhaphy 
Suspension and anterior colporrhaphy 

Watkins’ interposition ojieration 

Abdominal hysterectomy and anterior colporrhaphy 

90.1% 

63.3% 

100.0% 

CG.6% 

100.0% 

8.4% 

28.5% 

1.5% 

7.2% 

33.3% 


Prom a study of Table II, it appears that better results were ob- 
tained in those cases in which the uterus was either suspended or 
removed by the abdominal route. Gravity and intraabdominal pres- 
sure are important causative factors in the production of recurrences. 
If the uterus is left in or subsequently assumes a position parallel with 
the long axis of the body, intraabdominal pressure is exerted upon 
the fundus and the cervix is necessarily foi’ced downward. The only 
restraining structures are the ligaments and the recently* repaired 
pelvic floor. On the other hand, if the uterus is left in well-marked 
anteposition this spear liead or wedge-like action is nullified. When 
a vaginal hysterectomy is performed and the bases of the broad liga- 
ments overlapped and their upper jiortions strongly sutured to the 
.symphy.sis, after the manner suggested liy G. G. Ward, a strong shelf 
is secured and recurrence is unlikely. The high percentage, 90 per 
cent, of good results in the 54 cases treated by simple anterior colpor- 
rhaphy, was most encouraging. We feel, however, that this can be 
improved considerably by more care in the preliminary study of the 
eases, and definite attention to the urethrocele, if such a le.sion is 
present. Too often the incision in the anterior vaginal wall was not 
extended far enough anteriorly. On this error we blame the few 
cases of persistent or recurrent urethrocele. 
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Following the study of the anatomic results M’e investigated tlie 
postoperative vesical function. In our series of 100 cases seventy -six 
patients complained of vesical .symptoms prior to operation. The re- 
maining twenty-four patients complained of no urinary symptoms and 
sought relief only on account of the uncomfortable protrusion from 
the vaginal orifice. The chief symptoms encountered were frequency 
of urination, incontinence of urine, and difficulty in starting the flow. 
This last sjmiptom in most of the eases, could be overcome by manual 
replacement of the cystocele. In classifying the results more or less 
arbitraiy groups were necessarily formed. In Table III the term 
“perfect postoperative functional result” designates those patients in 
whom there was no abnonnality of ve.sical function following the rejiair. 
The terras “improved” and “ uniinjiroved ” are self-explanatory. 

Table III. Fun'ctiokal Restu.ts 


Number of patients with preoperativo vesical .symptoms 7(5.0% 

Perfect postoperative functional result. s 84.2% 

Improved postoperative functional re.sults 11.8% 

P’diuprovcd postoperative functional results 3.0% 


In comparing Table 1 and Table III, it will be seen that the ana- 
tomic and functional results arc practically equal in each of the 
groups. It was surprising, however, to find that, with only one ex- 
ception, all of the patients with fair or poor anatomic results had 
perfect vesical function ; and, further, that all of the patients with 
persistent urinary complaints shoAved, on examination, a iierfect ana- 
tomic result from operation. In other words, a poor anatomic result 
is compatible with perfect vesical function, and vice versa as deter- 
mined by the ordinary pelvic examination. 

The functional results were analyzed according to the type of 
operation utilized in repair of the cystocele. This analysis is found 
in Table IV. 


Table IV. Fuxotioxal Result.s With Rekeuen'ce to Type op Operatiox 


OPEBATIOX 

PEUFECT 

p.E.sri.T 

IM- UXIM- 

PROVED PROVED 

Anterior colporrluipliy 

Vaginal liy.stcrcctomy and anterior colporrimphy 
Abdominal hy.sterectomy and anterior colporrhaphy 
Watkins’ interposition operation 

Suspension and anterior colporrlin])hy 

8.5.2% 
SI. 9% 
%00.0% 
on. 07 „ 

1 100.0% 

11.1% 3.7% 

l.S.1% 

2 ”o"o% 20~0% 

*1 Case. 

tr> casc\^. 



Table V. Axalysis ok Relief Fuom Ixdividual Sympto.ms 

XCMBEP. OF pr.F.OPEK' 

SYMPTOM ATIVE COMPIAIXTS P.ELIEVEl) 

IMPI'.OVEI) 

fXTM PROVED 

Frequency 48 87.5% 

Dysuria 29 89.0% 

Incontinence 32 84.4% 

]0.u%- 
10.4 Tf 
O.nej- 

2.0%, 

9.3% 
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A further analysis was made to determine the percentage of cases 
in which each of the individual preoperative vesical symptoms was 
relieved hy operation. These results are shown in Table V. 

The most annojdng postoperative sj’-mptom is the persistence of in- 
continence, which, in our series, occurred in 15.6 per cent of all pa- 
tients who sought relief from this symptom. As stated previously, 
with only one exception, all of the patients in whom the incontinence 
was not relieved had apparently perfect anatomic results following 
operation as far as could be determined by the ordinary clinical cri- 
teria. Believing, however, that the persistent incontinence is due to 



Fit,'. 1. — Normnl blaJder of a nullipara. Standing, photoprrapli taken anteropo.s- 
tcrlorly. Attention is called to the fact that the outline of the base of the bladder Is 
practically horlTiontal and doe.s not extend below the level of the center of the sym- 
phy.sl.s. 

a definite relaxation or tear of the urethral sphincter, an attempt was 
made to demonstrate this fact by x-ray examination. 

Tfrhnir .' — Six or eiolit ounces of n 10 per cent sodium iodide solution is injected 
into the bladder through a soft rubber catheter by the gravity mctlmd. TIio x-ray 
i.s focused over the center of the symphysis and the exposures are made directly 
antcrojKislcriorly. Four plates arc taken, two with the patient recumbent and 
two in the standing po.sluro. The lir.st exposure in each position is made with 
normal intra-abdominal pressure, and the second is taken wiiile the patient is 
“bearing dov.'n.“ 'iVe have employed this technic in a consecutive aeries of cases 
and in none has injuiy- resulted. This technic in general is similar to tliat dc- 
■^f-lopod by Ferguson*. A series of noniial cases was studied, particularly noting 

•Fervu^-in. L. TC. ; Siuk. Clin, N. Am.. vl. No. 1. 7(i. 
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the change in the outline of the base of the bladder when the patients were 
asked to increase the intraabdominal pressure. A typical picture of the bladder 
of a nulliparous patient shows the outline of the base of the bladder, wliile the 
patient is “straining" forcibly. Attention is called to the horizontal line in the 
region of the internal sphincter. In other words, there is no apparent weakness 
in this area. 

This picture is to be compared with Fig. 2. This patient presented a perfect 
anatomic result following a simple anterior colporrhaphy. The incontinence of 
urine, however, persisted after operation. The cystogram shows a very definite 
weakness of the base of the bladder on increase of intraabdominal pressure. The 
cone-shape of the base line is typical of that seen in all of the cases of incon- 



Fig. 2. — Relaxation of the virethral sphincter. In this case a large cystocclc and 
urethrocele were present The former was repaired thirteen months prior to this 
photograph having been tahen. Patient was incontinent before operation, and this 
symptom was not benefited despite the fact that the cystocclc was cured as far a.s 
could be demonstrated by the ordinary clinical methods. The x-ray show.s the t.vpleal 
funnel-shaped appearance In the region of the internal urlnarj- meatus. 


tincnce which we have examined by this technic. Fig. 3 is a ca.se similar to the 
one shown in Fig. 2 and presents the same distortion of the base of the bladder. 

The x-ray is also of value as a preoporative procedure. By it the 
surgeon cannot only demonstrate that such a lesion is present but 
is enabled to estimate to an extent, at least, the amount of relaxation 
of the sphincter which is present and is thereby enabled to perform a 
more efficient repair. The points which we wi.sh to emphasize are: 
(a) That a relaxation of the sphincter is a cause for incontinence, (b) 
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the lesion must be recogniEed in order to perforin a satisfactory re- 
pair and so cure the incontinence, (c) tliat relaxation of the sphincter 
cannot ahvays be recognized by the ordinary clinical methods, (d) 
that the x-ray offers a practically certain means of recognizing the 
condition and also the extent of the lesion, (e) that the x-raj' may 
be employed as a postoperative measure in order to determine the 
efficiency of the operation, (f) and, finally that the x-ray is especially 
valuable as a means of testing the integrity of the internal sphincter 
in those eases which have been repaired, often with an apparently 
excellent anatomic result, but in which the incontinence persists. 



Fip. .I. — The lilstoi-}' of tills cose Is siinilnr to that .shown In Fitr. 2. A plastic 
operation was pei'forrned for a lurKc cystocelc. The Incontinence, however, continued. 
Tlio x-ray examination .shows the typical funnel-shaped opening of the urotha indica- 
ting: a dilatation of the sphincter. 


Occasionally, this incontinence persists after the repair of the cysto- 
cele even wlien an apparently perfect anatomic result has been se- 
cured. In the latter group of eases, if the technic of Ferguson^ is 
employed, the x-ray picture will .show that the internal portion of the 
urethra is dilated and instead of being a tube of fairly uniform diam- 
eter it is funnel shaped. The recognition of the condition prior to 
operation is, therefore, important. 

*Ff rru: oa. I,. K. ; Surt-. Clin. .S'. Am.. vi. So. 1, p. 7f'. 




XORKIS AXD KIMBROUGH : REUAXATIOX OF AXTEItlOR VAGIXAU WALIi ()81 


Tlie condition may occur in Iavo ways: (a) a direct tear during 
delivery, or, (b) from the constant di*agging upon the sphiiicter due 
to the presence of a cystocele whicli finally results in the weakening, 
relaxation, and dilatation of the sphincter and the development of 
partial incontinence. This latter method of development is by far the 
most common. This relaxation of the sphincter should )iot be con- 
fused with the localized hypertrophy of the vaginal mucous mem- 
brane which occurs in the same region and is such a common accom- 
paniment of a cystocele. The latter has no relation to the integrity 
of the sphincter. The funnel-shaped appearance of the urethra, as 
observed in the x-ray picture.s, is characteristic of the former con- 
dition and is absent in uncomplicated eystoeeles. 

Various operations have been devised for correcting the relaxation 
of the sphincter. Our own plan is to carry the denudation of the 
anterior wall well forward to tl)e urethra, to, at least, 1.5 or 1 cm. 
of the external urinary meatus and .shorten the relaxed sphincter by 
three or four carefully placed fine catgut sutures, as shown in the 
diagram. 

COXCLUSIOXB 

1. Relaxation of the anterior wall is of frequent occurrence. 

2. These lesions frequently develop gradually and often occur in 
patients in whom there has never been any demonstrable tear in the 
vaginal mucosa. 

3. Cystocele is much more frequent in stout than in thin women. 
Tt is probable that the intraabdominal jmessure is decidedly greater 
in the former than in the latter type of patients. 

4. Paidial incontinence, especially upon straining or coughing, is 
one of the most frequent and annoying symptoms of the condition. 

5. Incontinence is rarely, if ever, present unless the sphincter is 
injured. 

6. A definite dili'ereutiation between the two lesions should be ma<le. 

7. When the .sphincter is involved, partial inconfinence is a frequent 
accompaniment. Although commonly coneomil ant, those lesions are not 
necessarily so, and incontinence may be a marked symptom in a case 
in which the actual vesical lesion is relatively insignificant. 

8. Tlie reverse may also be true. A large cystocele may be present 
and if the urethra is intact, incontinence is not likely to be present. 

9. Relaxation of the sphincter may be easily demonstrable. In 
many cases its presence can be detected by directing the patient to 
strain or cough. In some instances, it is much more difficult to deter- 
mine, and this is especially likely to be the case when the base of the 
bladder is in relatively normal position. 

10. Not infrequently the vaginal mucosa covering the posterior por- 
tion of the urethra becomes hypertrophied. This Inqiertropliy may 
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exist alone but is a common accompaniment of a cystocele. Tliis hyper- 
trophy bears no relationship to the integrity of the sphincter. 

11. The fluoroscopic examination or x-ray pictures taken with the 
bladder filled to capacity with an opaque liquid, as previously de- 
scribed, is a direct aid in demonstrating these lesions. 

12. Relaxations of the sphincter may be demonstrated by the x-ray 
which cannot be detected by the ordinary clinical methods. 

13. To cure incontinence due to relaxation of the sphincter, its 
presence must be reeognized and the anterior eolporrhapliy modified 
accordingly. 

14. Lack of attention to this detail may result in an apparently 
excellent anatomic result with, however, failure to relieve the in- 
continence. 

15. Postoperative x-ray examinations are of great practieal value 
in determining the degree of restoration seeured. 

16. No one type of operation is applieable to all cases if the best 
results are to be secured. 

17. The selection of the type of operation and previous knowledge 
of the actual lesion present is of the utmost importanee. 

18. Care in the performance of the operation is equally important. 
Absolute hemostasis is essential. A small hematocele, insignificant 
in itself, maj' result in failure to secixre a symptomatic cure as may 
carelessness in the placing of one or two of the important sutures.' 

Twknty-.secoxd and Chestnut Streets. 

(For discussion, see pope 743.) 


FISTULA OP THE UTERUS 

By James C. Masson, M.B., (Tor.), and Harold E. Simon, M.D, 

Rochester, ^Iinnesota 

(From the Division of Surgery, Mayo Clinic) 

F istula of the uterus occurs Avith relative infrequency folloAving 
operations on the uterus and adnexa. Sixteen cases have been ob- 
served at the Slayo Clinic, including only those in Avhich there Avas a 
communication, either direct or through a fallopian tube, betAveen the 
uterus and the abdominal Avail. Fistulous tracts leading from the 
uterus to other organs or to the suiTace of the body in situations other 
than the abdominal wall, are not discussed here. 

SYMPTOMS 

The symptoms of fistula of the uterus are characteri-stic, indeed 
almost pathognomonic. PolloAAdng operation complete healing fails to 
occur or primaiw healing apparently occurs, and later an area of 
fluctuation, usually coincident Avith a menstrual period, appears. In 
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some instances there is malaise and elevation of temperature until the 
fistula is definitel}’- established. When such an area of fluctuation does 
not rupture spontaneously, or is not incised ivhen it first appears, it 
may temporarily decrease in size. With the onset of succeeding men- 
strual periods more fluid accumulates and is eventually released by 
spontaneous rupture or surgical drainage. The fluid which escapes is 
blood-tinged. Menstruation occurs subsequently both by the normal 
route and through the fistula. 

The amount of blood discharged through the fistula varies depend- 
ing on the size of the opening, the amount of menstrual flow, and the 
relative patencj’- of the cervical canal. During the intermenstrual 
period the discharge becomes serous or purulent and diminishes. In 
an occasional case in which there is little inflammation, the fistula may 
show a tendency to close between menstrual periods. 

Complications may modify these symptoms slightly. The fistula 
may communicate with viscera other than the uterus. Such a com- 
munication with the intestine results in the escape of gas and fecal 
material. If there is a communication with bladder or ui-eter, urine 
may pass through the fistula. Foreign bodies in the pelvis that act as 
a focus in some of these fistulas may be discharged piece-meal to the 
surface and be noted by the patient. 

Sinuses that extend down to, or only partially penetrate, the uterine 
wall are not associated with periodic discharge of blood, such as occurs 
with true fistulas of the uterus. 

DIAGNOSIS 

The diagnosis of fistula of the uterus usually depends on the existence 
of a postoperative abdominal fistula which periodically discharges 
blood coincident with menstruation. Such a condition is found in the 
presence only of one other lesion: a postoperative fistula communicat- 
ing with an area of misplaced endometrial tissue in an extrauterine 
adenomyoma or hemorrhagic cyst of the ovary as described by Samp- 
son, discharging blood coincident with menstruation. This condition 
is so rare that it need hardly be considered. In Shaw’s case, which 
he believed to be the only one of its kind reported in the literature, 
exploration had been carried out in 1914 and double uterus diagnosed. 
Ten years later a fluctuating mass appeared in the right groin; it was 
incised, and black tarry fluid escaped. A fistula persisted and dis- 
charged blood coincident with menstruation for four months. At the 
second operation, in 1924, hysterectomy and bilateral oophorectomy 
were performed. A mass in the round ligament, with v.’hich the fistula 
communicated, was not removed because of technical difficulties and 
because it Avas belicA'cd to be an anedomyoma which would atrophy 
after removal of both ovaries. After operation the fistula closed spon- 
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taneously and the patient was entirely well six months later. Exami- 
nation of the right OYary disclosed adenomyoma. 

The diagnosis of fistula of the uterus may he confirmed by the intro- 
duction of colored fiuid into the fistula and observing its escape 
through the cervix. When the tract is not tortuous, a sound or probe 
introduced into it may be brought out through the cervix, or a metallic 
click may be elicited by the approximation of the ends of two sounds, 
one of which is introduced in this manner through the fistula and the 
other through the cervix. If substances opaque to roentgen rays are 
injected through. the fistula they should produce a roentgenographic 
shadow sufficiently characteristic to suggest communication with the 
uterus. 

In other abdominal fistulas there may be bleeding from granulations, 
and there may be some increase in the amount of bleeding from con- 
gestion coincident with menstruation, but in such fistulas the blood is 
bright red and scanty and association with menstruation is not con- 
stant. That they do not communicate with the uterine cavity can be 
conclusively demonstrated with sounds and the use of colored fluids. 

ETIOLOGY 

In aU of the cases discussed here formation of the fistula dated from 
an operative procedure. The primary operation consisted of partial 
or complete salpingectomy or salpingo-oophorectomy on the side on 
which the fistula developed in seven cases, oophorectomy alone in one 
case, oophorectomy and partial resection of the uterus in one case, 
appendectomy for ruptured appendix in two cases, and drainage of 
pelvic abscess in five cases. 


Tabol.\tion. Operative Data in Sixteen Cases of Fistula op the Uterus 



OBSERVATIONS AT FIRST 

SIGNIFICANT OBSERVATIONS AT 

CASE 

OPERATION 

FISTULECTOilY 

1. 

Acute left pyosalpinx 

Adhesions of left ovary; chronic right salpingitis 

2. 

Appendicitis and bilateral 
salpingitis 

Fibromyoma uterus and chronic salpingo-oophoritis 

3. 

Pelvic abscess 

Bilateral tuberculous salpingitis 

4. 

Tuberculosis 

Tuberculous salpingitis 

5, 

Pelvic abscess 

Chronic salpingitis 

c. 

Tuberculous peritonitis 

Tuberculous salpingitis and peritonitis 

7. 

Ruptured appendix 

Ovarian abscess 

8. 

Appendicitis 

Tubo-ovarian abscess 

y. 

Indefinite 

Tuberculosis 

10. 

Tubo-ovarian abscess 

Infiammatory mass; three silk worm sutures 

11. 

Pelvic abscess 

One silk worm suture; slight inflammation 

1™ 

Pelvic abscess 

Chronic salpingitis; nonabsorbab e sutures 

n 

Tuberculous peritonitis 

Chronic salpingitis 

li. 

Pelvic abscess* 


ir>. 

Kuptured cxtra-utcrinc 
pregnancy 

Inflammatory mass 

IG. 

Ruptured appendix 

Tubo-ovarian abscess 


•No operation. 
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Tuberculosis of the tube or ovary was diagnosed at operation in 
five cases and in tAvo there Avas generalized tuberculous peritonitis. 
In three of the eleven nontub erculous eases nonabsorbable suture mate- 
rial Avas remoA’^ed at the second operation. 

Operations performed during the acute stage of pelvic infection or 
during the abscess stage are usually necessarib’’ incomplete and are 
often limited to drainage. It Avas usually folloAving such operations 
that fistulas developed. In only one case did the fistula develop fol- 
loAving salpingectomy for extrauterine pregnancy; at a second opera- 
tion there Avas evidence of iirfeetion. Fistula secondary to cesarean 
section Avas not observed in the series. Tuberculous inflammation, 
chai’acterized by its tendency to fistula formation, especially folloAAung 
operative procedures, was the second most common etiologic agent. 
Nonabsorbable suture material used in the presence of infection was 
third in order of frequency as the cause of the fistula. Sutures of this 
type may be used AA'ith impunity in the pelvis AA-hen infection is absent 
but in the presence of infection thcj’ are contraindicated. 

PROGNOSIS AND TREATMENT 

The prognosis AA'ith regard to .spontaneous closure of fistula of the 
uterus after cessation of menstruation at the menopause could not be 
determined from this series inasmuch as the ages of the patients made 
it inadvisable to delay operation until such time. It would appear that 
the outlook for closure could be fairly accurately predicted by the 
amount of discharge present during the intermcnstrual periods and the 
tendency of the fistula to close at .such times. Inasmuch as there is 
extensh'e inflammation, tuberculosis, or foreign body present in prac- 
tically every case, spontaneous closure cannot be anticipated in the 
majority of cases and surgical interference is usually indicated. 

The operatiA’e procedures consist of dissection of the fistulous tract 
and remoA'al of any inflammatory tissue or foreign body that may be 
present. If the tract communicates with the uterus through either 
fallopian tube, salpingectomy should be performed and the opening 
into the uterus closed. If the fistula leads directly into the uterus, the 
intramural portion of the tract should also be removed and the open- 
ing into the uterus carefully closed. The round ligaments, or other 
tissue AA’hich are easily mobilized, may be utilized to cover the defect 
in the aa'rII of the uterus. Absorbable suture material should be used 
throughout. In the presence of extensive inflammation involving the 
uterus hysterectomy may be necessary. 

A fistula should not be considered surgically until at least six months 
have elapsed. During this time spontaneous closure may occur or, if 
the fistula per.sists, time is proAuded for the establishment of maximal 
local and general immunity to infection. Just before the menopause 
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surgical interference may be postponed in selected cases to permit 
possible spontaneous closure after the cessation of menstruation. 

The patient's poor general health and the presence of multiple 
fistulas or complicating intestinal or urinary fistulas add to the risk 
of operation and should be considered before operation is decided on. 

The operative mortality is low. In the series of cases discussed 
here, radical operation was performed in fifteen with no mortality. 
The factors contributing to safety in these cases are: (1) involvement 
of the pelvic peritoneum with its relatively high resistance to infec- 
tion; (2) the fact that infection has usually been present long enough 
to establish maximal immunity, and (3) the fact that the type of in- 
fection present is usually of low virulence and tends to become chronic. 

The results obtained following radical resection of the fistula and 
removal of inflammatory tissue are highly satisfactory. Complete 
and permanent closure was obtained in twelve of the fifteen cases. In 
one ease there was still slight drainage when the patient was last 
heard from, three months after operation; one case was recent and 
in one case there was no record of the postoperative course. 

Endometritis associated with open fistula is usually sufficient to pre- 
vent conception but subsequent to elimination of the fistula and the 
infection, conception may occur provided other pathologic processes 
or operative procedures are not sufficient to cause sterility. In this 
series of cases pregnancy did not occur in the presence of an open 
fistula. One patient became pregnant four times subsequent to elimi- 
nation of the fistula ; each pregnancy terminated in a normal delivery 
and there were no miscarriages. 

SUMMARY 

Fistula of the uterus is relatively infrequent as a postoperative com- 
plication. The diagnosis can be made almost entirely from the exist- 
ence of a postoperative abdominal fistula which periodically discharges 
blood-tinged fluid coincident with menstruation. Operations in the 
presence of acute pelvic inflammation, abscess or tuberculosis, espe- 
cially when they involve the incomplete removal of the inflammatory 
tissue, and the use of nonabsorbable suture material, are the outstand- 
ing causes of the formation of fistula of the uterus. Radical surgical 
removal of the fistulous tract, inflammatory tissue, and foreign bodies, 
when pi’csent, is usually indicated. This procedure is attended by a 
low mortality rate and good results. 
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THE METABOLISM OP GALACTOSE^ 


IV, The Effect on the Tolerance of the Level of 
Ovarian Activity 

By Allan Winter Kowe, Ph.D., and I\Iary IVIcGuinness, A.M. 

Boston, Mass. 

(Frovi the Evans Memorial RospifalJ 

I N A PREVIOUS paper’ one of us established as facts: (a) that in 
health there is a ■well-defined and limited tolerance in man for 
galactose, and (b) that there exists an intrinsic sex difference in the 
adult assimilation limit. In later papers dealing with the effect of 
disease on the tolerance* and summarizing the general results of the 
study, ^ we have touched upon the fact that the female assimilation 
limit shoAvs variations Avhich are seemingly determined by the several 
leA'els of ovarian activity.! 

The status of the ovai-y during fetal, infantile, and prepubertal life 
may be regarded as qualitatively the same. 

Under usual conditions, the next three decades or more see a rhyth- 
mic repetition of this act of ovulation, folloAved by corpus luteum 
formation, and subsequently by menstruation, determining a series of 
Avhat are frequentlj* termed false pregnancies. Only if the liberated 
OAmm becomes impi-egnated docs this rhythmic function cease, being 
supplanted by the equally characteristic sequence of pregnancy, par- 
turition, and lactation. Coincident with the termination of the latter 
phase, or more frequently prior to its cessation, uule.ss a now impreg- 
nation has taken place the menstrual rhythm is resumed. Naturally, 
the above connotes the existence of health and normality of function. 
^Manifold disease conditions may interfere witii the initiation or com- 
pletion of any one of the scA'eral stadia. Under normal conditions, 
however, this rhythmic progression continues, possibly interrupted by 
pregnancies, for the period of active maturity. 

The third and last phase is determined by the cessation of ovulation 
and its attendant phenomena, the so-called menopause which initiates 
the retrogressive changes of senility. The ovaries become fibrous in 
character with a disappearance of follicles of corpora lutea and in the 
senile organ, of the inter-stitial cells. Parallel changes occur in the 
genital tract and in the secondary sex characteristics. 

Inevitably, in recent years these A-arious modifications during the 
three major periods of life have been regarded as controlled and regu- 

•For lack of space certain portions of this article could not be printed, but the 
complete paper may bo had in the authors' reprints. 

tA.s has already been shown, the male tolerance in health reinaln.s unchanged 
Uiroughout the life .span and is unaltoi-cd by castration in adult years. 

6S7 
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lated by internal secretory aetivites. In the ovary itself at different 
times, there are three potential sources in tlie follicle, the corpus 
luteum and the interstitial cells, while in the phase associated with 
reproduction, individual effects have been referred to the uterus, pla- 
centa, fetus, and mammary glands. Current thought is by no means 
unified as to the roles played severally by each of these potential 
agencies, nor in fact is there agreement as to the endocrine character 
of all of them. 

With this brief exposition we may now turn to a consideration of 
the influence of the apparent levels of ovarian activity upon the car- 
bohydrate metabolism. The attention of the reader, in this connec- 
tion is drawn to the fact that at certain phases of existence the 
mammary glands of the female presumably possess the power of syn- 
thesizing galactose frOm glucose (a stereoisomeric rearrangement), of 
conjugating the two sugars to form lactose, and of storing the prod- 
uct, and probably the intermediate materials.* 

METHODS 

In general, the subjects of these studies were patients admitted to the 
diagnostic service of the Evans Memorial; During a residence of seven 
or more days they followed a schedule of intensive clinical and labora- 
toiy investigation which has been fully described elsewhere.’® 

It was thus possible to rule out other agencies which might influence 
the sugar tolerance. In addition, normal volunteers were accepted 
whenever they could be secured and given the same general study, but 
the enforced hospital stay was a serious deterrent in the adult groups. 
The sugar test was applied by the familiar technic with due observance 
of all necessary precautions.” The tolerance dose, as reported, is that 
amount which will excite a slight transitory melituria, while a test meal 
a few grams (usually 10) less in amount is negative. Weight devia- 
tions, as reported, are tlie means of the Dreyer” and West’® compari- 
sons, restricting the former to the prediction based upon sitting height.’^ 
Alveolar cai’bon dioxide tension was measured by the Predericia 
method,’® and the blood sugar by that of Polin-Wu.’® The i-espiratoiy 
metabolism was determined bj' the closed circuit method, measuring the 
oxygen consumption by a Benedict-Collins” spirometer. Comparisons 
were made with the predictions both of the Harris-Benedict’® and Aub- 
duBois’® standards, and the mean reported. 

PREPUBESCENT 

But few references in the literature giving comparable obseiwations 
arc available. Schirokauer®® reports some observations indieating a 

•Tlii? ay.^umptlon is not cnsr-ntlal but ns the .synthesis of pnlnctoso soem- 

ri.'prf;."ent« nn Intraeellulnr nctivlty, there must he n mlnimni concentration 
(if the r.UKur constantly In tlio active Klnndolar Ktructuros. 



ROWE AKD MC GUINNESS : THE METABOLISM OP GALACTOSE 689 


Table I. PiiErcBESCEN'T 


NO. 

AGE 

(VR.) 

WEIOUT 

DEV. 

ALV. COj 
(MM.) 

BASAL RATE 

DEV. 

UL. SUGAR 
(MO.) 

UALAUroSE 

T0LE!:A.\-CE remarks 

1 

8 

-iG‘/o 

3G 

- b‘/o 

bl 

21) 

Norinai Coniroi 

2 

9 

-10% 

49 

-11% 

105 

20 

Nonnal Control 

3 

9 

-14% 

36 

+ 1% 

86 

20 

Normal Control 

4 

9 

- 5% 

36 

- 7% 

91 

20 

Underdcve.oped 

5 

10 

-12% 

40 

- 2% 

109 

20 

Nonnal Control 

G 

10 

-13% 

38 

- 3% 

SO 

20 

Normal Control 

7 

10 

-22% 

39 

-12% 

mSm 

20 

Underdeveloped 

8 

11 

-10% 

36 

-11% 


20 

Nonnal Control 

9 

11 

+ 7% 

39 

-11% 

100 

20 

Feeble-minded 

30 

11 

,+15% 

40 

- 6% 


20 

Normal Control 

11 

12 

-12% 

49 

— 7% 


20 

Nonnal Control 

12 

12 

-20% 

38 

-10% 


20 

Normal Control 

13 

12 

-20% 

42 

- 2% 

99 

20 

Normal Control 

14 

13 

+ 5% 

36 

± 0% 

77 

20 

Incipient Tuberculosis? 

15 

13 

-20% 

40 

- 1% 


20 

Normal Control 

IG 

14 

-14% 

36 

-11% 


20 

Nonnal Control 

17 

14 

-18% 

34 

+ 2% 

98 

20 

Feeble-minded 

18 

14 

- 5% 

44 

- 3% 

87 

20 

Feeble-minded 

19 

16 

-15% 

32 

+10% 


20 

Underdeveloped 

Average 

-11% 

39 

— 5% 

99 , 




tolerance level at about 20 grains. Goppert*' fixes the tolerance for 
children from two to four years old as about 15 grams. 

The majority of our children were nonnal controls drawn from insti- 
tutional sources. The data are collected in Table I. 

But little comment is necessary. The group shows a definite tend- 
ency to underweight, only tu'o of the children being above prediction. 
An examination of the Sitting Height Index shows an average value 
of 0.531. This is substantially normal and indicates an applicability 
of the Dreyer standards, though as these children did not have the 
mature female configuration, the underweight values represent 
maxima. So far as could be ascertained, this emaciation represented 
a normal habit; at least there had been no rapid loss of weight. In 
every ease they were on a liberal controlled diet for at least four days 
before beginning the test. Finally, a partial inanition for carbohy- 
drates would tend to I'aise rather than lower the assimilation limits. 
Six of the group showed basal rates on the lower boi-derline of noi’- 
malcjL The standards at this age lack the clarity of definition which 
obtain with adults, and in no case was thei-e other evidence of hypo- 
functional derangement. The uniform response of the group to a 
20-gi’am test meal Avith equally uniform negative result with 10 grams, 
would seem to fix the prepubertal level at about this point. 

PUBESCENT 

The composing members of this group lack the .sharp outline of the 
previous section. V7e have experienced the greatest difficulty in secur- 
ing subjects at this interesting and important stadium of development. 
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Two of the children had not menstruated but both gave physical signs 
of a probable early onset.'^' Case S-909 is included here although there 
is no real warrant for so doing. She was a girl of twenty-one years of 
mature feminine contour, who had never established the catamenia. 
Although she was undersized (4 feet 8 inches), her general picture 
was one of normalcy. The sitting height index was 0.528, a fully 
normal value, and the lung capacity wms above prediction. The blood 
pressure was low (102/58). The urine picture ivas normal with the 
sole exception of a high (11.8 per cent) residual nitrogen fraction. 
Blood chemistry was strictly normal, and beyond a lymphocytosis of 
45 per cent, the blood morphology was the same. The pelvic report 
is given verbatim: “The external genitalia are poorly developed; a 
sparse growth of hair is present. The hymen is intact. Rectal exami- 
nation was made and pelvic parts were impossible to define. There 
Avas, however, poor cooperation on the part of the patient,” With 
her tolerance threshold of 30, this patient could equally well be a 
pseudohermaphrodite with external female habitus and undeseended 
testicles. The data are given in Table II. 


Table II. Pubescent 


CASE AGE 
NO. (TR.) 

MENST. 

AGE 

AVEIGUT 

DEV. 

ALV. CO, 
(MM.) 

BASAL rate 

DEV. 

BL. SUGAR 
(MG.) 

GALACTOSE 

TOLERANCE 

REMARKS 

C-18 

10 

01 

-10% 

32 

-12% 

96 

30 

Deaf 

B-400 

12 

12 mo. 

•fl8% 

43 

- 2% 

93 

40 

Congenital Hip 
Disease 

B-382 

13 

G mo. 

-22% 

38 

- 7% 

87 

30 

Congenital Leg 
Deformity 

B-424 

13 

01 

-f28% 

41 

± 0% 

87 

30 

Physiologic 

Obesity 

BC22 

13 

G mo. 

-13% 

42 

-10% 

88 

30 

Chorea 

C-.33 

14 

G mo. 

-22% 

3G 

- 7% 

91 

30 

Arthritis 

S-909 

21 

02 

-f20% 

39 

•fl0% 

10.1 

30 

Prematurity. 
Phj's. Petard. 


‘Had not niensti-uated but all physical slpns Indicated speedy approach. 
-Sco text. 


Here again but little comment is necessarjL The one child who had 
menstruated for a year had a tolerance of 40 grams. All of the othei-s 
with a catemenial historj’ of less than six months’ duration were at 
30 grams. At this period there must be a gradual transition to the 
mature state which seemingly is marked by a progressive upward 
trend of the assimilation limit. It would have been interesting to 
make a detailed study of this period but the poverty of available 
material has so far rendered this impo.ssible. 

•Or.f' o! them rm-n.'^trunted two month.*! latnr. AVe have been unable to rcaaln 
contact with the other. 
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MATURITY 

The level of tolerance of the adult female in a state of sexual rest 
has already been established at 40 grams."^ 

•MENSTRUATION 

The effect of menstruation on the sugar tolerance has already been 
the subject of investigation. Okey and Robb-^ found no evidence of 
a cyclic variation in the level of blood sugar. They find a greater 
variability during the period than at any other time, though the aver- 
age values are slightly highei*. Using the Janney and Isaacson^® 
technic, they secured blood-sugar curves (10 subjects) indicating a 
somewhat increased tolerance during menstruation. Kiistner^’^ notes 
a premenstrual gl 3 ’cosuria which is of short duration and which he 
ascribes to the presence of a functioning coi-pus luteum. His observa- 
tion that the gUmosuria of pregnancy disappears as confinement ap- 
proaches, supports his thesis, but is in but poor agreement with the 
reports of numerous other observers. Hoffman,^® using blood-sugar 
curves, notes that the tolerance for galactose (and for other sugars) 
is raised during menstruation. His statement that the tolerance limit 
for this sugar is probabl}’- 15 grams, naturallj’- raises some question 
as to his other conclusions. 

The study here reported was carried out with twelve volunteers. 
Several of them gave evidence of endocrine dysfunction and were 
purposely included. The galactose tolerance was determined in the 
middle of the interspace and again dui’ing the period. Adequate pre- 
cautions were taken to prevent contamination of the latter collections. 
A variety of other measurements were made, some of which are re- 
ported. 

The data presented show a number of interesting facts. In the 
fii-st place, seven of the women showed a fall in tolerance (usually of 
10 grams), while five exhibited no change. All of the latter had an 
initialh' low tolerance, four of them being at the prepubertal level 
while the fifth was intermediate. Those with the higher assimilation 
limits all showed a drop, as did two df the three at the slightly sub- 
normal level of 30 grams. This lack of agreement with the reports 
given above undoubtedly derives from the difference in methods em- 
ployed. One of us has already .shown the independability of the shape 
of Die blood-sugar curve as a quantitative index.=® From the figures 
given above it is safe to say that the assimilation limit for galactose 
usually is depressed during menstruation if the subject be initially 
above the minimum level observed in prepubertal j'cai-s. 

MENOPAUSE 

Coppioli.’’ in an article to which we Imve been unable to secure ac- 
is (junted as finding a lowered tolerance for levulosc in aged women. 



Table IV. Postmenopause 
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Stolper®^ found Wenty-four women in a group of thirty-nine past the 
menopause who exhibited transitory glycosuria after the administration 
of 100 grams of glucose. Premenopausal controls were negative with 
this dosage. Beyond these meager records the literature seemingly con- 
tains no parallel obsen^ations. The data of this series are given in 
Table IV. 

The general tendency is downward, but only to a point midway 
between the mature and prepubertal levels. Several of the patients 
show an unchanged tolerance that in no instance can be referred to 
serious impairment of kidne}^ function. That the kidney may show a 
lessened permeability in advanced nephritis, has been commented on 
elsewhei-e (Rowe, l.c.). 

CASTRATION 

Di Pillippi,^^ using bitches, and more recently Tsurbura,^* with rab- 
bits, have noted a fall in sugar tolei*anee after castration. Artom^® finds 
opposite results, using bitches and invert sugar. M. Parhon,®° notes 
that the glycogen content of the liver and muscles of castrated animals 
falls far below that of the intact. We have found but one directly 
comparable record in the paper by Stolper already cited. This author 
reports a group of women negative to 100 grams of glucose before 
operation and usually positive after castration (16 positive in 19 cases 
and two others Avith a polyuria Avhich rendered the tests indetermi- 
nate). He notes that partial castration also tends to lower tolerance. 
The data from our series of castrated women are collected in Table V. 

The data given in Tabic V leaves but little doubt as to the effect of 
castration oir the galactose tolerance. With but two exceptions, all 
exhibit the prepubertal level of 20 grams. One of the exceptions, a 
Avoman of forty-three, had been castrated tAventy-two years before. 
The possibility of an incomplete operation cannot be excluded. The 
other case shoAving a normal postmenopausal level Avas that of a 
Avoman of sixty-four years Avho had been castrated less than a year 
before. To balance this, Case S-1074, Avho Avas four years older and 
had also been operated upon a year cai-lier, slioAved the characteristic 
level. The usual infiuence on the basal rate is apparent. The nerv- 
ousness that is characteristic of the gonad failure from Avhatever 
cause is manifest in the fcAv cases shoAving nox*mal A'alues, and lack 
of basality was noted at the time of the test. A doAvnward trend to 
the alveolar carbon dioxide is apparent, but equally it falls short of 
that shoAvn in pregnancy. 

CASTRATES AVITH OTHER ENDOCRINOPATHY 

While a depression of ovarian function either through ablation or, as 
Avill be discussed later, through disea.se, producc.s a loAvering effect on 
the carbohydrate assimilation limit, other endocrine glands also play a 



t{0\VE AXD MC GUIXJCESS 


THE METABOLISM OP GALACTOSE 695 



OT 

O 


s 


p 

c 

o 


u 

Va 

< 

ad 

w 

o 


50 eo 05 CO o: 

§000000 §0 § Sooo §00000000 

>-,ei 01 Cl Cl cc Cl >,ci ;.,ci 01 Cl >,01 Cl Cl cc Cl cc cc cc 

to 'to *5cr^ "tc 



w 


OO^dSOi— 'eCCOCOt^li^OOrHC^t^O^r^O^f-fOOD 
OciOOCiOCOt-tcOCiOcoCCrMCiOCOCiOCOOOr-j 

t—trH rH tHtH 


vJ 

vW 

rf*; 

fl 


ai 



Id 

52 

S 

w 

< 

O 


< 


o 

s'c 


2 S 

w o 


*0 O 00 CJ 12^ 00 Cl fH CC C5 Ci ^ CO O o Ci c> o 

Ic^icoweJ^W'^'^^cocO'^cocccacocccort^ 


vQ ^ ^ V© >P >P V? vp v$ v$ v 5 > ^ 

f*5'^*-^rH*^C4Clt<r-!00Oi^CCt^*d'r-iC^C0i,^5: 
1— < tHf-irH C^O r-tr-i 


.0 


, Cl o 
' c-t 


vO 

C-^ t'' 

*-< I'- 

CO 


I -f I J 


1 4- -d* -f 4* *4- I I •*• 4- I I -h u. I 


) I 


O 

w 


f< 

5 


Q 

O 

u 

ij 

5 ^ P 

O H 

S 2 


o 


S =2 ^ 

g S 


d 


I I I I 1 1 l.c -t* O O I l.C -H Cl I 1 o Cl 1 o Cl 

Cl 


Dt 3 u 3 tJll 3 t 35 ci*?c?ctD 


^ <c «c I-J 




It-i-lCl -I'ClClCtOO-l't^Oai-l'l.-JOt^r-'r-t.t:-. 

Cl r-> Cl I-I t-( Cl Cl r-l \y “ ■>• 


o o t~ t~ CO i-i o tc cc -+■ o i.c rc to cc cc Cl cc Cl o o 
Cl Cl cc ec ec Cl **' cc Cl cc o -c* rc Cl -« o cc -f o o Cl Cl cc 


■;'rCC 0 ClCl«t 00 CC 5 OOT-'<-< — ClCOCCCl-^OCClOCC 

Cl cc rc cc f -f -r 'C u- i-t o 0 >-C LC o o 10 o o Cl Cl cc 


r~cocicir-ooc 2 §i-if~'f ‘0 

-c — Cl Cl Cl ec o o ic ic Cl Cl ® •-' o p o 

— cc Cl -- rc cci ^ •rr .«. o cc I.- Cl “T Cl ‘t ri j. c ._ 

a:oca;p:ajp:?:o;cooscDC:c;KC 2 aMccPQcct 5 <;iii 


‘Piitlcnt nervous nml restless. Test not biisnl. 



696 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Table TI. Pluriqlandtjlae Influence 


CASE NO. 

b-2 

S-744 

s-1327 

S-1343 

B-G59 

B-109 

b-599 

b-662 

Gland 

P- 

P- 

P- 

P- 

J^- 

'j.'- 

x- 

X- 

Age (yr.) 

45 

45 

35 

48 

65 

50 

54 

41 

Age of Castration 

29 

39 

32 

42 

52 

32 - 

20 

30 

Interval 

16 

6 

3 

6 

13 

18 

34 

11 

Condition. 

■M 

M 

M 

M 

M 

M 

M 

M 

Pregnancies 

5 

8 

1 

2 

02 

3 

01 

13 

“Weiglit Dev. 

- 

12% 

-5% 

-1% 

-52% 

-14% 

+31% 

-8% 

Alv. CO, (mm.) 

— 

34 

37 

44 

43 

32 

40 

42 

Basal Rate Dov. 

- 

-23% 

-10% 

(-7%) 

3 -20% 

-30% 

-21% 

-25% 

Blood Sugar 

— 

87 

118 

100 

83 

68 

87 

88 

Galactose Tolerance 

50 

30 

• 40 

40 

60 

20 

30 

30 

Deviation 

+150% 

+50% 

+100% 

+100% 

+200% 

±0% 

+50% 

+o0% 


^Married after castration. 
^Separated shortly after marriage. 
“Not basal. Patient nervous. 


part in tlie regulation of sugar metabolism. A few so-called plui*i- 
glandular cases have been selected from the series to illustrate tbe 
double effect. It will be understood that the polyglandular character 
of these eases rests upon an independent endocrinopathy superimposed 
upon that produced by castration. The pluriglandular syndrome of 
pui'ely functional origin is a condition of utmost rarity, if, indeed, it 
exists at all. The data of a few typical cases are shown in Table YI. 

Castration produces a normal tolerance of 20 grams. In the five 
pituitary failures (posterior lobe), the average increase is -fl20 per 
cent, with one ease showing a tolerance 200 per cent above the normal 
castrate level. The three thyroid cases, on the other hand, show an 
average of +33 per cent. These relative values are in conformity with 
those derived from long series of cases presenting uncomplicated pitu- 
itary and thyroid failnres. The effect is patently an additive one. 

The influence of functional failures of the ovaries on the assimilation 
limit will shortly be discussed at length elsewhere by one of us (Rowe). 
It is sufficient to say here that in 200 cases of functional hypogonadism 
in adult females, 160 showed a tolerance threshold of 20 grams, while 
the 40 remaining cases were positive with 30 grams. Four additional 
cases, showing levels less than 20 grams were severally sj^philis (2), 
liver disease (1), and brain tumor (1); all conditions that have been 
shown to lower sugar tolerance. Severe functional failure, then, du- 
plicates the influence of castration on the power to utilize galactose, 
while less severe functional disturbances show a trend which differs 
only in degree. 

It will be noted first tliat in this discussion the highly important 
stadia of pregnancy and lactation have been omitted. In them the 
mammary glands play a part in the carbohydrate metabolism sharply 
differentiated from the several phases (with the possible exception of 
menstruation) discussed here. These questions are to be considered 
in a sub.scqucnt paper. In Tabic VII several relationships are sche- 
matically presented. From the standpoint of the Frank theory, the 
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TABiiE VII. General KELATioNsinr.s 


STADIUM 

SUtJAR 

ENDOCRINE AO ENT 

STORAGE CARACITY 

TOIi. 

roLL. noR. 

rOR. LUT. 

INT. CELLS 

or BREASTS 

l-’iepubesceiice 

Low 

0 

0 

X 

Low 

Pubescence 

Increase 

4- 

-f- 

+ 

Increase 

Maturity 

High 

a. 

+ 

+ 

High 

Menopause 

Decrease 

0 

0 

4- to 0 

Decrease 

Menstruation 

Interspace 

High 

\ late 0 

I early + 

\ early 0 

1 late + 

+ 

High 

Period 

Decrease 

0 

+ 

4- 

Increase ? 

Castration 

Decrease 

0 

0 

0 

Decrease 

Function Failure 

Decrease 

X 

4- 

4- 

? (probably 






decrease) 

Breast Ablation 

Decrease 

X 

+ 

X 

None 


follicular hormone and that of the corpus luleum arc identical, and but 
one column would be necessaiy. As other observers have recorded ac- 
tive extracts from the corpus, the method adopted is to be pi’eferred. 

Summarizing, we find that with the sole exception of the anomalous 
relationship during the menstrual period, the fluctuations of the sugar 
tolerance follow qualitatively those of the storage capacity of the 
breasts, either demonstrated or assumed. 

Assuming then that tlie sugar tolerance is determined qualitatively 
by the mammary glands, we inevitably reach the conclusion that this 
is but a secondary or resultant phenomenon. It will be generally 
Conceded that hornionic influences regulate the growth clianges in the 
breasts. Further, an exact quantitative I'elationship between breast 
capacity and sugar tolerance is lacking, as the breast changes in tlie 
menopause and subsequent to castration do not parallel the two defi- 
nitely different tolerances observed in the two .states. Further, cas- 
tration produces the prepubertal tolerance but not the mammary 
glands of childhood. 

Delimiting conclusions to the warrantable, the re.5ults may be sum- 
marized as follows: 

SUAIMARY 

1. The human female, in health, has a scries of definite a.ssimilation 
limits for galactose, the fluctuations of wliich are seemingly associated 
with changes of physiologic activity of ovarian function. 

2. Starting at a low level in prepubertal year.s, with the onset of 
puberty the tolerance rises to a level in maturity double the first, and 
maintains this until the cessation of the catamenia is accompanied by 
a recession of moderate degree. 

3. To those whose level is superior to the prepubertal, the act of 
menstruation usually determines a slight depression in the tolerance. 

4. Castration of the adult lowers the sugar tolerance to the prepu- 
bertal level, and functional failure exhibits the same tendency, the 
degree of the depression correlating with the severity of the impair- 
ment. 
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5. The mammary glands are shown to have an important hut appar- 
ently secondary influence in determining assimilation limits. 

6. The ' menstrual relationships constitute a possible exception, hut 
presumably are more closely associated with the events of the repro- 
ductive cycle, which are not considered in this paper. 

7. In the main, the results of the study are in harmony with Frank’s 
observations and his theory of the female sex hormone. Equally, the 
results could be explained by other endocrine formulas wholly inde- 
pendent of the foregoing. 

8. The interstitial glands, at least during adult years, seemingly 
have only a secondary influence, if any, on the regulation of galactose 
tolerance. 

9. The reproductive phase is to be considered independently in a 
subsequent paper. 
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A CASE OF ABDOMINAL PREGNANCY REMOVED 

PER VAGINAM 

By W. a. Scott, B.A., M.B., P.A.C.S., Toronto, Ontario 

A lthough tliere am a large number of abdominal pregnancies 
“ recorded in the lilorature, the condition is rare enough to still 
warrant publication of all cases. In addition this case is of interest 
from the standpoint of treatment. 

Discussion of treatment in the past lias had to do almost entirely 
with the method of dealing with the placenta. Three courses of action 
are possible: separation and removal, marsupialii^ation, and leaving 
the placenta in situ with or without drainage. 

In this connection Beck, in 1910, showed that the inortality was lower without 
drainage than nith it, where the placenta had been left, the drainage in question 
being abdominal. Beck stated that it rvas a valued procedure of the Italians about 
189.1. Lo Douxi has recently reported two cases of full-term abdominal pregnancies 
in which the placenta was left in the abdomen. The lirst one was packed and 
drained and the patient died on the sixteenth day with general peritonitis. The 
other case ho closed without drainage and the patient died in a few hours from 
internal hemorrhage. He points out that drainage through the culdcsac would seem 
logical and desirable. In the discussion that followed, Salatich mentioned a case 
where they had endeavored to extract the child by colpotomy. Both mother and 
child wore lost and the operation was very difficult and unsatisfactory. .1, A. Knocks 
reported a case of abdominal pregnancy a mouth past term with infection of the 
sac. The patient’s condition was poor, with a tcmpeniture of 102°, a pulse of 
120 and some jaundice. lie pbigged the sac after l:ij)arotonn‘ and then sewed 
the edges to the abdominal wound and the patient recovered. 

In cases where the child is still alive or wliorc the sac is not infected 
the abdominal route is undoubtedly the one of choice, though the 
method of dealing with the placenta is always going to be a difficult 
problem if its attacliment is such as to lead to severe hemorrhage when 
removed. In view of the case which I am about to report it might be 
suggested that removal of the child, leaving the placenta in situ and 
draining per vaghxam are worthy of a trial. When one comes to deal 
with an abdominal pregnancy in Avhich the sac has become infected a 
different problem arises. The patient is septic and her general con- 
dition is poor. Dense adhesions wall off the gestation sac from the 
general peritoneal cavity and to dissect down to the fetus is often a 
difficult task. Slorcover, once that dissection is made the whole 
peritoneal cavity is contaminated with pus and if the placenta cannot 
be removed prolonged drainage is necessary. In cases of doubt re- 
garding the differential diagnosis of ectopic and inflammatory disease 
most of us resort to iiuncture of the rectovaginal pouch because of 
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the danger of opening the abdomen in the presence of pns. How much 
more dangerous must it he with an affected abdominal pregnancy. 
It was these considerations that led me to operate by the vaginal 
route in my case. 

I have found three other cases in the literature in which the fetus 
was successfully removed by incision of the vagina. Two of these 
are reported in the same journal, Le Bull, et Menioires de la Societe 
Ohstetri'cale et Gynecologique de Paris, 1893-94:. The first case 
reported by Guerison. The pregnancy was at term and the child dead. 
He perforated and crushed the skull and then delivered. The placenta 
w'as left and drainage carried out per vaginam. He states that he chose 
his method because the head was so low in the pelvis and the child 
was dead. The other case was reported by Touenaint. The fetus was 
one of only five months’ development, but it had been carried for 
years as a lithopedion. He extracted through an incision in the pos- 
terior culdesac. The only other case I have found was reported by 
C. G. Davis.^ The child died one week before term and operation was 
done five months later. He removed the placenta in bits and packed 
the cavity. A small fecal fistula appeared on the tenth day but 
healed. 

The following is the history of a personal case : 

Mrs. S,, aged twenty-six, four previous pregnancies, normal. Patient seen on 
November 27, 1925. Last menstruation began on February 10, 1925, and was normal 
except that it was accompanied with more colicky pain than usual. A month later 
there was a slight show one day but no pain; otherwise the pregnancy appeared 
to advance normally until September 15, at which time she rolled over a low 
fence and a few minutes later collapsed. When seen by her physician her tempera- 
ture was subnormal, her pulse 140 and a diagnosis of concealed accidental hem- 
orrhage was made. She slowly recovered and two weeks later was running a slight 
temperature which was never above 100”. There was no evidence of fetal life 
after the collapse. When the patient reached her expected date and did not 
go into labor, three attempts at induction were made, but without success and 
she was then sent to the city. On examination she was pale and slightly 
jaundiced with a temperature of 103” and a pulse of 120. Her abdomen was 
the size of a seven months’ pregnancy, but the fetal parts were not well defined 
and a tympanitic note was obtained over the abdomen. On bimanual examination 
tlio cervix was small, firm and pressed up against the pubes. Beliind the cervix 
a large, tender, cystic swelling was bulging out tlie posterior fornix and the wall 
of the vagina. The fetal head could be felt behind the uterus. On December 2 
a T-shaped incision was made in the vault of the vagina and the pus evacuated. 
The fetal head was then perforated and crushed. Considerable difficulty was en- 
countered in the delivery of the anterior shoulder, but the child was eventually 
extracted. On exploring the cavity the placenta was found to form part of the 
abscess w.nll and any attempt at removal appeared ill advised. Accordingly the 
cord was severed at the placent.a and a large drainage tube left in the colpotomy 
opening. On December 19 the patient returned home with the drainage tube 
still in position where it remained until .Tanuary 19. Discharge had then prac- 
tically ceased and the tube was removed. The patient menstruated on Februnrj' 
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9, the flow being profuse. She also flowed more than normal in March but since 
then menstruation has been normal. She had gained thirty-seren pounds by the 
fourteenth of April and has been in good health since. 
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TUBERCULOUS SALPINGITIS 

A Report of Cases Treated at the Free Hospit.vl for ^Vomen, 
Boston, Betwen 1896 and 1927 

By George VanS. Smith, 1»LD., Boston, Mass. 

T he following report of 63 cases of tuberculous salpingitis covers 
the thirty year period from October, 1896, to January, 1927, and 
includes all patients who had tubal tuberculosis, whether the process 
was localized in one or both tubes or Tvhether the tubal process was 
but part of a general pelvic or abdominal tuberculosis. In but 34 
instances (53.96 per cent) was tuberculous salpingitis found alone. 
During this same period about 13,000 abdominal operations were per- 
formed. The finding of tuberculosis in but 0.48 per cent of laparoto- 
mies and in 2.26 per cent of all tubal inflammation in a gynecologic 
clinic establishes this manifestation of the disease as a comparatively 
rare occurrence. Others have found higher percentages of tuberculo- 
sis in tubal inflammations; e.g., Williams, 7 per cent; Findley, 10 per 
cent; Mcnge and von Rosthorn, 6.2 per cent, and Penrose, 18 per cent. 
In every case of our series the diagnosis was made or confirmed by. 
microscopic examination. 

Age Ivcidciicc . — The youngest patient in this series was sixteen; 
the oldest forty-six. There were 3 patients under twenty years of age, 
14 between twenty and twenty-five, 22 between twenty-five and thirty, 
11 between thirty and thirty-five, 9 between thirty-five and forty, and 
4 between forty and forty-six. 

Marital Ilisionj . — Eight patients were unmai-ried; 55 were married. 
Five gave a history of spontaneous abortion, 5 had had one child, 4 
had had two children, and 5 had had three or more children. A his- 
tory of never having been pregnant was given by 35 married patients 
(55.5 per cent of the whole series and 64.8 per cent of the married 
patients). The percentage of sterility among women in general is 
usually calculated to be between 10 and 16 per cent. 

Faviily and Past Jlisiory . — ^A family history of tuberculo.sis was 
given by 7 patients, of malignancy by 3. A past history of pulmonary 
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tuberculosis was given by 2 ; coughing blood by 1 ; pleuritis by 7 ; of 
excision of glands of tlie neck by 2; operation for tuberculosis of the 
kidney by 1 ; typhoid fever by 7 ; influenza, 2 • scarlet fever, 1 j rheu- 
matic fever, 3; erysipelas, 1; malaria, 2; breast abscess, 1; and “rdcers 
of stomach,” 2. .Four had had previous appendectomy, 4 had had 
tonsillectomj'^, and 6 had had dilatation and curettage. 


Complaints . — ^“Pain in lower part of stomach,” 42; “backache,” 23; 
“desires children,” 9; “burning on ui’ination, ” 8; “swelling of stom- 
ach,” 8; “painful periods,” 8; 
night, ” 6 ; “ weakness, ” 6 ; “ ' 
iting, 

often,” 3; “irregular periods,” 3; “falling of womb,” 3; “loss of 


“pus in urine,” 7; “passes water at 
” ^ - “discharge from front passage,” 5; “vom- 
5; “painful urination,” 4; “blood in urine,” 4; “passes water 

” 3; “■ _ 

weight,” 3; “fever,” 3; “profuse periods,” 3; “soreness in rectum,” 
35 o. 3 3 1 . '‘abscess outside of 

‘pressure in 


2; “headache,” 2; “pain throu^ bowels,” 1; 
rectum,” 1; “vomits blood,” 1; “bearing down,” 1; 
pelvis,” 1, and “painful intercourse,” 1. 


Each patient made one or more of the above complaints. In 3 of the 
42 instances of abdominal pain the pain came in occasional, severe, 
sharp attacks while in the others it was constant, both dull and sharp 
and most often exaggerated before and during menstruation. In two 
eases menstruation relieved the pain. The duration of symptoms 
varied over an extreme range, from two weeks to eighteen years, most 
commonly from one to three yeai’S. Except for three complaints of 
loss of weight, three of fever, and one of vomiting blood, there' were 
no symptoms that pointed toward lung involvement. 

Menstruation. — Negative, 14; acquired dysmenorrhea, 28; acquired 
dysmenorrhea and metrorrhagia, 5; acquired dysmenorrhea and men- 
orrhagia, 1 ; catamenia rare, scant, and painful, 1 ; pain just before, 
but relieved at start of catamenia, 1 ; pain after catamenia, 1 ; metror- 
rhagia, 6; menorrhagia and metrorrhagia, 2; catamenia began at age 
of nineteen, 1; oligomenorrhea, 2; abnormally early menopause (at 
nineteen and thirty-two), 2. 

Other Tuherculous Findings. — Thirty-four patients showed no tuber- 
culosis except that of the fallopian tubes. Of the others lung signs 
were present in 12 (19.04 per cent) ; the peritoneum wms involved in 
16, the ovaiy in 15, the endometrium in 14, the omentum in 3, and the 
mesenteric glands in 1. Ascites -was present in 8 of those with peri- 
toneal tuberculosis. Tuberculous pelvic abscess -was found at opera- 
tion, or developed after operation in 8 patients. One patient had 
tuberculosis of the urinary bladder at the time of operation; one had 
a fistula in ano. In 5 instances a tuberculous sinus was present or 
developed in the abdominal wound after operation, and closed from 
t%vo months to one year later, resuture being necessary in three cases. 
Four yeans, six months after operation one patient was reported to 
have a fecal fistula in which no tuberculosis could be found. 
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Associated Pathology . — There wei’e no peritoneal adhesions in 23 
cases; i.e., tubes, ovaries and all pelvic and abdominal structures ■were 
free. The adhesions in the other 40 eases varied greatly from tliosc that 
were described as tenuous, or fibrinous to the dense, diffuse, fibrous 
type. In 2 patients, both unmarried, the cervix protruded from the 
vulva in the form of a procidentia due apparently to poorly developed 
pelvic tissues. Fibroids were found at operation in 7 cases, an endo- 
metrial polyp in 1, hyperplasia of the endometrium in 6, adenomyoma 
of the uterine cornua in 1, and papillary serous cystadenoma of the 
ovary in 2. 

Operative Procedures . — Five patients received no operative treatment 
beyond exploration and biopsy, the disease being widespread. Thirty 
hysterectomies (with bilateral salpingo-oophorectomy) were per- 
formed; two were complete, and the others supravaginal. In six cases 
both tubes and both ovaries were removed without hysterectomy. 
Various conservative operations were done in 22 instances. Of those 
patients treated conservativch’, not one is known to have become preg- 
njint at a later date. There were two operative deaths (3.17 per cent), 
from peritonitis and shock respectively. 

RESULTS 

Fourteen patients are untraceable. 

Exploratory coelioiomy and biopsy, 5 cases. One patient is untrace- 
able, one died of pulmonaiy tuberculosis one year, three months after 
operation, one was operated on again six years, eleven months after di.s- 
charge, and is now well, ten j'cars after her first operation; another 
patient has some pain in her abdomen, some flowing and discharge, but 
feels “pi'ctty well” eleven years after operation. The fifth patient is 
alive ten years after operation. 

Primary hysterectomy mith hilaicral salpingo-oophorectomy, 30 cases, 
Untraceable, G. There was one postoperative death from surgical shock. 
Three died at three, four and one-half, and eleven months after opera- 
tion of pulmonary, miliary, and generalized tuberculosis, rcspectivelj'. 
One patient died two years, ten months after operation of "tuberculous 
complications.” Another died three years, seven months after opera- 
tion of "carcinoma of left ovai-y” (probably tuberculous abscess). 
A fifth patient died seven yeai's after operation of "rheumatic 
heart disease,” and the sixth was well except for slight flowing two 
years after operation, and died of "lobar pneumonia” ten years, six 
months after operation. There were well less than one year after 
operation, 6, and between one and two years after ojieration, 2. One 
patient complained of discharge and pain two years after operation. 
Six patients Avcrc well at three year.s, four years, six months, seven 
years, twelve and one-half years, fourteen years, and sixteen j'ears 
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after operation,- respectively. One patient was well except for a 
fecal fistula, in which no tuberculosis could be found, four years, five 
months, after operation. 

Bilateral salpingo-oopJiorcctomy, 6 cases. One operative death from 
peritonitis (1897). One patient, who had had “inflammation of the 
stomach and bowels” for eight years, “peritonitis” for four years, 
and “abscess of the colon” for one year, underwent supravaginal 
hysterectomy six months after removal of tubes and ovaries, had a 
pelvic abscess evacuated two years, three months later, and died two 
years, ten months later. The third patient had a mass in her pelvis 
one year, two months after operation, but was well four years after 
operation. Another patient continued to menstruate after operation 
(some ovary must have been left in) and complained of some lower 
abdominal pain which was better during menstruation, twenty-three 
years after operation. Her chief complaint was of persistent hot 
flushes. The fifth patient, with tuberculous peritonitis and and ascites 
at the time of operation, was well nine months after operation. The 
sixth patient was well thirty-one years after operation. 

Conservative operations, 22. Untraeeable, 8. Two patients whose 
tubes were not considered badly damaged enough for resection or ex- 
cision (biopsy was performed) were well five years after operation. 

The following are brief outlines of the 12 other traceable cases. 

1. One tube and ovary and part of other tube excised. Patient complained of 
irregular menstruation, pain in lower abdomen and much vaginal discharge seventeen 
years, five months postoperative. 

2. Both tubes and one ovary excised. Supravaginal hysterectomy was performed 
three years, five months later. Patient was well seven years, ten months after 
operation, . but died of pelvic abscess eleven years after operation. 

3. One tube and ovary and part of other tube excised. Patient was well two 
years, eight months after operation. 

4. One tube excised — bad, diffuse adhesions. Patient was operated on for acute 
intestinal obstruction one year, two months after operation and was doing fairly 
well four months afterward. 

5. One tube excised. A small mass was present in the left lower quadrant three 
years, ten months after operation. 

0. Resection of both tubes and one ovary. The patient was well three years, 
eight months later. 

7. One tube resected and some adhesions broken up. Patient died twenty years 
later of “bronchial asthma.” 

8. Both tubes excised. Patient died sixteen years, seven months after operation 
of “bronchopneumonia.” 

9. Left salpingo-oophorcctomy. Patient was well four j-ears after operation. 

10. Both tubes resected. Patient was well two years after operation. 

11. Both tubes excised and a piece of ovarj' implanted in one uterine comu. 
Patient was well nine years, seven months after operation. 

12. Complaint was dy.smcnorrhea. Lysis of adhesions and bilateral salpingectomy. 
Patient not relieved. Operated on again .sixteen yonr.s after first operation and 
now is well twenty-two years, five months afterward except for slight mcnorrhagin. 
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SUMilARY AND CONCLUSION'S 

1. The finding of tuberculous salpingitis, either alone or in asso- 
ciation with pelvic, abdominal, or thoracic tuberculosis, in less than 
one-half of one per cent of patients undergoing laparotomy in a gyne- 
cologic clinic, and in 2.26 per cent of all tubal inflammation, demon- 
strates the comparative infrequenc.y of the disease. 

2. The disease makes itself known almost exclusively in the third 
and foiu’th decades, its highest incidence being in women between the 
ages of twenty -five and thirty. 

3. The pereentage of sterility in this series is 64.8, as against a 10 
to 16 percentage among women in general. 

4. A family or past history of tuberculosis, or suggesting it, was 
given by -20 per cent of patients. 

5. The patients’ complaints afforded no definite clue toward mak- 
ing a preoperative diagnosis. 

6. The duration of symptoms varied from two weeks to eighteen 
years. 

7. There were no menstrual complaints in 22.2 per cent of patients. 
In 53.9 per cent acquired dysmenorrhea was present. 

8. Physical signs of possible pulmonary involvement were found in 
19.04 per cent of this series, although there were only 7 complaints 
that could be interpreted as indicating lung disease, and these were 
not chief complaints. Five, however, of those who had lung signs at 
the time of operation were well from ten to twenty-three years after 
operation. (One of these died of “bronchial asthma” twenty years 
after operation.) 

9. Eleven patients, 17.4 per cent of the series, are known to have 
died of probable tuberculosis. Five of these 11, 7.9 per cent of the 
total, died of probable pulmonary tuberculosis. Only two .showed pul- 
monary signs at the time of operation. 

10. In only 53.9 per cent of cases was the disease apparentlj' local- 
ized in one or both fallopian tubes. 

11. The primary operative mortality was 3.17 per cent. Operation 
was probably a contributory cause of death in at least 2 other in- 
stances. 

12. No later pregnancy is known to have occurred in any of these 
patients. 

13. It is difficult to draw definite conclusions concci'ning treatment 
and its rc.sults, for some patients Avho, because of the extent of the 
disease, were only explored, or submitted of necessity, to conservative 
operation, were well for long peidods. On the other hand, conserva- 
tive operation on early or moderately .severe eases did not give .satis- 
factory results. The. best long-time results were achieved by radical 
operation, in cases where the disease was fairly advanced but not 
beyond operative measure.^. This may have been purely coincidental. 
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Although operation is necessary for making a diagnosis and is un- 
doubtedly an important part of treatment in that it removes diseased 
tissue, its place in relation to general health measures, such as rest, 
diet, and light, cannot be stated definitely, because data as to the 
actual living conditions of these patients have not been available, 

Free Hospital for Women. 


THE OFFICE USE OF THE ELECTRIC CAUTERY IN 

GYNECOLOGY 

By Theodore W. Adams, M.D., Portland, Oregon 

S O VALUABLE is the electric cautery in the treatment of various 
gynecologic conditions, that it does not seem out of place to call it 
again to the attention of the medical profession. Hunner,^ in 1906, 
was the first to advocate this form of treatment, finding it especially 
valuable in cases of endoeervicitis with erosion, Hunner, however, 
used the Paquelin cautery and found it necessary in many cases to use 
an anesthetic. Dickinson,^ in 1921, pointed out the superiority of the 
small nasal cautery tip, stating that this form of treatment can be ap- 
plied in the office without anesthesia. In 1926 Shutter® concluded that 
the electric cautery is the best form of treatment in gonorrheal endo- 
cervicitis. In the same year Noyes and Corvese,^ and Matthews® sepa- 
rately advocated its use in treating moderate cendcal lacerations, espe- 
cially where erosion coexists, reserving the Sturmdorf operation for the 
severe cases. 

The material reported here is derived from 116 cases treated by 
this method in our office during the last three years. The pathology 
encountered in these cases was: 

1. Cervical laceration and erosion (nonspecific endoeervicitis) 30 cases 


a. Plus retroversion 

10 cases 

b. Plus pelvic relaxation 

C cases 

c. Plus general debility 

5 cases 

d. Plus fibroid uterus 

5 cases 

c. Plus chronic pelvic inflammation 

3 cases 

f. Plus chronic vaginitis 

2 cases 

g. Plus prolapse 

1 case 

h. Found on postpartum examination 

15 cases 

i. Following hysterectomy 

1 case 

j. Following amputation of cervix 

1 case 

Total nonspecific endoeervicitis and laceration 

79 cases 

2. Clironic gonorrheal ondocen-icitis 

IG cases 

3. Nabothian cysts of cervix 

13 cases 

•5. Gonorrheal infection of .Skene’s ducts 

C cases 

u. Urethral caruncle 

2 cases 

Total number of crises trc.Tfcd 

IK) cases 
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Tims there were 79 cases of cervical laceration and nonspecific 
endocervicitis. The method of treatment was essentially that de- 
scribed by Dickinson.^ 

These cases may be dmded into four groups so far as the size of 
the laceration and erosion is concerned: (1) no definite laceration but 
erosion present; (2) slight to moderate laeeration with erosion, the 
exposed erosive area being approximately the size of a dime; (3) mod- 
erate to fairly deep laceration with erosion approximatelj’’ the size of 
a quarter; (4) deep laceration and marked eversion and erosion. 

Of the total number of 79 cases treated onl}' 70 are available for 
study as 9 did not return to the oifice after the first treatment. 
Twentj^-five of these fell into the first group, of which 19 (76 per cent) 
received one treatmeut, 5 (20 per cent) received two treatments and 
in one case three treatments were neee.ssary. Twenty patients (80 per 
cent) were completely relieved of all leucorrhea and on inspection the 
cervix appeared to be in good condition. These patients were classi- 
fied as cured. In 5 patients (20 per cent) there was either a slight 
persistent mucoid leucorrhea, or at the time of the last examination 
a small area of erosion still remained. Those patients were therefore 
classified as improved. There were no patients in this group who 
were not materially helped. In the second group there were 37 cases 
available for study. Twenty-six (70 per cent) received one treatment 
and 11 (30 per cent) received two treatments. There were 31 patients 
(84 per cent) cured, G (15 per cent) improved, and no failures. Of 
the 6 cases falling in the third group, 2 (38 per cent) received one 
treatment, 2 (33 per cent) received two treatments, and 2 (33 per 
cent) received three treatments. Two patients (33 per cent) were 
cured while 4 (67 per cent) were improved. There were no failures 
in this group. In the last group there were only 2 cases on whom this 
form of treatment was tried. One received one treatment and was 
cured, while the other was only .slightly improved after two treat- 
ments. This data is shown in T.ible I. 
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There were 16 patients suffering from chronic gonorrheal endocer- 
vicitis. Positive smears Avere obtained in all cases before treatment 
was started. Patients Averc considered as cured only when all signs 
and symptoms had disappeared and three successive sraeavs Avere 
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negative for gonococci. Seven eases (44 per cent) received two 
treatments and 2 (12 per cent) received three treatments. Ten' pa- 
tients (67 per cent) were discharged as cured. Three patients (20 
per cent) were symptomless and had negative smears at the time of 
the last examination but did not return for corroborative smears and 
■were therefore classed as improved. Two patients (13 per cent) still 
had positive smears at the time of the last examination and did not 
return for further treatment. These cases must necessarily be classed 
as failures. The average length of time between the first treatment 
and the last examination was nine weeks for the cured cases, nine 
weeks for the improved cases, and fifteen weeks for the failures. 
Table II shows this data. 


Table II 
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Nabothian cysts of the cervix are well treated by the electric cau- 
tery. The method consists in using a fine pointed cautery loop (Wap- 
pler light cautery electrode No. 2). The loop is heated to a white heat 
and the cystic area punctured and thoroughly cauterized. "Where 
more than one cyst exists, each cj'st is treated separately. There were 
13 cases treated in this manner. Of these only 10 are available for 
study as 3 did not return for follow up examination. Of the 10 who 
did return, all were cured by one treatment. 

It has been customary to treat gonorrheal infections of Skene’s 
ducts by injection of silver nitrate, the cautery being reserved for 
obstinate cases. However, the results have been so uniformly good in 
all cases treated by the latter method that it is regarded with more 
and more favor. Against it is the fact that it necessitates local anes- 
thesia. The pointed cautery tip is placed in the duct and held in place 
by an assistant. The tissue surrounding the duct is then infiltrated 
with novocaine. If the infiltration is carried out first, difficulty is 
sometimes experienced in locating the duet opening. The cautery 
point is then pushed to the bottom of the duct and the current turned 
on. The heat .should be applied for from four to five seconds. If diffi- 
culty is experienced in withdrawing the cautery, this can be overcome 
by again turning on the current while the tip is quickly withdrawn. 
Six cases have been treated in this manner. In 4 the discharge and 
positive slides disappeared after the first treatment. The other 2 
cases arc still under observation, the treatment having been carried 
out so recently that no definite information is as j’et obtainable. 

In treating urethral caruncle the curved cautery tip is used. The 
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caruncle is anestlietizccl by either novocaine injection or the applica- 
tion of a cocaine crj'stal. Minute linear cautery lines arc then burned 
in the cai’uncle in a manner similar to the eroded cervix; Two cases 
have been treated with excellent results following one application of 
the cauteiy. 

In all instances where the cautery is used the patient should be 
warned that the leucorrhea will be temporarily increased. A daily 
cleansing douche of sodium bicarbonate has been found soothing and 
healing and should be prescribed while the treatment is being carried 
out. That anesthesia is not necessary when the cautery is applied to 
the cervix is shown by the fact that in no instances was it necessary to 
stop treatment because of pain. By far the majorily complained of 
no discomfort at all while a few complained of a cramp-like pain in 
the lower abdomen during and a few seconds following the treatment. 
It has been found that should this pain occur it can to a groat extent 
be obviated by allowing the cervical tissues to cool before continuing 
the cauterization. 

Objection to this form of treatment has occasionally arisen because 
of the possibility of hemorrhage. In this series there were 4 patients 
who stated that the leucorrhea was slightly blood tinged. In 1 case 
this condition was reported to have lasted for three weeks. In no in- 
stance could the bleeding be termed dangerous. Occasionally a tem- 
porary mild menorrhagia will appear following cautery treatment of 
the cervix. In this series notes were made as to the effect on the fol- 
lowing menstrual periods in 86 instances. Of these, 81 (94 per cent) 
had no disturbance. In 3 cases (3.6 per eent) there was a moderate 
menorrhagia for one period while in 2 cases (2.4 per cent) the in- 
creased bleeding occurred for two and three months respectively. 

SUMMARY' 

It is felt that the electric cautery offers a most satisfactorj' method 
of treating the milder types of cervical laceration and erosion in the 
office. In the more severe types, while the results are not so uniform, 
it is Avorthy of a trial before resorting to operation, especially if the 
Avoman be in the child-bearing period. It is probably the treatment 
of choice in chronic gonorrheal endocervicitis, gonorrheal infection 
of Skene’s ducts, and the office treatment of urethral caruncle. The 
procedure is apparently harmless and so far as could be ascertained 
from this series Avithout troublesome sequelae, 
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The Treatment of Septic Abortion, Dr, George Geluhorn, St. Louis, 
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Tuberculous Salpingitis, Dr. Charles C. Norris, Philadelphia, Pa. 
(For original article, see October issue, p. 552.) 

Cervicitis, Dr. Frederick C. Holden, New York, N. Y. (For original 
article, see p. 624.) 


DISCUSSION 

dr. PAUL TITUS, Pittsburgh, Pa. (By invitation). — Without doubt tliis mat- 
ter of pelvic infections is one of tlie most important subjects confronting tlic medical 
profession at the present time. The very diversity of opinion tliat lias been ex- 
pressed in recent pulilications seems to show tliat it is far from being settled. 

One or two points suggest themselves as being of practical importance to 
the patient herself, especially in connection with the treatment of cervicitis by 
cauterization. We know that the majority of these women who present themselves 
needing cauterization have leucorrhea as their chief complaint. We know also 
that leucorrhea can be aggravated most decidedly by the cautery, because the 
cautery itself causes a profuse discharge. Consequently we must warn the patient 
that this is to be expected for a time after the treatment else she is likely to 
be disappointed and to feel that the treatment has been so unsatisfactory that 
she will not go on with the further treatinenls so often necessary. 

I believe that the patient should be directed not to take douches for at least 
two weeks after n cervical c.auterization in spite of the extra discharge which 
is so common. There is a distinct risk that douches may force necrotic material 
up into the uterine cavity or even further. The suggestion imturally arises that 
those cases of cellulitis referred to by Dr. Curtis may have been in this way 
the result of douching and that the cauterization if.sclf may be blameless in this 
connection. 
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Another thing to he home in mind is that results cannot he expected loo quickly 
from cauterization of the cervix; that six or eight or even ten weeks must elapse 
before we can sec the final ellects of this treatment. 

DR. BARTON COOKE HIRST, P!iinAD!:t.nui.\, Pa. — D r. Curtis sounds a new note 
of conservatism in the treatment of salpingiti-s. My conservative Irentmenl used to 
consi.st in partial operations hut I found I had to reoperate on about CD per cent of 
these cases. In ^lontreal I have seen turpentine injected in pus tubc.s, and in Dr. 

Curtis’ clinic a little over a year ago, I heard that pus tubes should not he operated 

on at all, hut had the pleasure of watching Dr. Curtis then remove three pairs of pus 
tubes. Lately I have been evacuating these tubes whenever the pathology in their 
w.alls was not too great, and then injecting them witli 10 per cent mercurochrome bjIu- 
tion by moans of a long nozzle, using some little force so as to establish a con- 
nection with the uterine cavity proved by the appearance of inorcnrnchromc on the 
vulvar pad in the next day or two. It is too early to report on the results, 

but I mention it as one of the conservative methods of treatment of salpingitis. 

I was much impressed with Dr. tVatson’s presentation and am in entire agree- 
ment with him except on one point. I tliink that interstitial streptococcic salpingitis 
with cornual abscess is a little more frequent than he intimates. It is often dif- 
ficult to distinguish it from cellulitis with exudate, lie was quite right in say- 
ing that cellular exudate should be let alone, but in the case of the cornual 
abscess and interstitial streptococcic salpingitis I have found that the later the 
patient is operated on the worse the condition becomes; the more involvement of 
tis.sue there is, the more radical the operation required. 

Dr. Gcllhorn surprised me by advocating the sharp curette for the postabortal 
uterus. For twenty yeans I have never inserted a curette in the uterus after 
an abortion or labcrr at term. Previous to that I was sometimes guilty of the 
practice. I never .allow the word “curettage” to bo used in connection with 
these cases. The procedure is always listed as an evacuation. I advocate the 
evacuation of the uterus without traumatism. Out of the long serii's of intelligent 
young physicians who have passed through my service as interns, I do not 
believe there is one who has left it without being convinced that the proper 
evacuation of an incomplete abortion is the most successful treatment. 

Dr. Norris’ paper requires no comment, but I might point out the occasional 
occurrence of tnherculnr ciulomctrifis in the puerperal uterus. I have had some 
remarkable cases of this sort and without a panhy.st erect omy I would not expect 
to save such a patient. 

In regard to Dr. Holden’s paper I cannot understand the neglect of diathermy 
in these cases. Iilost imprc.sscd with the results of Dr, Cumhcrhatch of London, 
I installed the apparatus for diathermic treatment and have been using it ex- 
tensively ever since. I had a long experience with linear enuterization of the 
cervix but have almost entirely given it up, I think any one wJio tries diathermy in 
competition with it would come to the same conclusion. Excellent results can he 
obtained without destruction of tissue and without a trace of pathology after- 
ward. There is no interference with the physiologic action of the cervical glands 
and the supply of the thick mucus that should ]dug the cervical canal. Without 
thi.s plug tliere is nn increnso in the incidence of ascending infection, sterility 
and .abortion. 

In answer to the President’s question about the technic of cvacimling the 
uterus after an incomplete abortion; I dilate the cervical can.al with Hegar's 
bougies, if necessary, then use tl-.c Emmet forceps. There need he no traumatisra 
in the anterior of the uterus. Foul smelling masses of stufF .arc- thus removed 
which cannot be left in the uterus with impunity. The average time of con- 
valescence in the hospital is seven days. A great numl'Cr of clinical chnrts could 
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be shown to support this contention.- The temperature, which may be as high 
as 104°, usually drops to normal within 24 hours. The patient 'is discharged 
with no further bleeding and no fever. As a rule, no packing is used. Even 
when the infection has spread beyond the uterine cavity we do not hesitate to 
evacuate it if it contains a large amount of putrefying decidua. Surely this 
would be considered good surgical judgment in any other body cavity or deep 
wound, in which a mass of sloughing material would certainly delay healing, not 
to mention the danger of toxemia and of continued and spreading infection. 

DE. J. WHITEIDGE WILLIAMS, Baltimore, Md.— I n connection with Dr. 
Norris’ paper on tuberculosis, I should like to direct the attention of the younger 
members of the Society to the fact that my thesis for admission to this Society 
thirty-five years ago was on genital tuberculosis. At that time I pointed out that 
unrecognized genital tuberculosis was much more common than generally sup- 
posed, and I am glad to see that every contribution which has been made since 
that time has confirmed my original statement. 

The whole question of puerperal infection is extraordinarily interesting, and 
has taken up a good deal of my time; but I might add that had I talked to 
you ten years ago, I might have talked more convincingly than I can now. I 
note particularly what Dr. Watson has said concerning the. possibility of the 
extension of the ordinary types of puerperal infection through the tubes to the 
peritoneal cavity. This, however, is contrary to my experience, as I have wit- 
nessed many autopsies upon patients dead from infection and have never seen 
any evidence of an ascending process through the tubes. I lay great stress upon 
this point, and each year I show my students microscopic specimens of tubes from 
cases of fatal puerperal peritonitis which show a perfectly normal mucosa. Oc- 
casionally, the peritonitic process may involve the lateral end of the tube, but 
in such circumstances it never extends far down into the lumen. Of course, in 
gonorrheal infection, the reverse is true; as in such conditions, the peritoneal in- 
fection is an ascending one. 

What interests mo most in Dr. Watson’s paper is -u’hat ho says concerning 
the cause of puerperal infection. All studies during the last generation have 
shown that in the vast majority of fatal cases the infection comes to the 
patient from without. With our present knowledge we can safely say, barring 
a few exceptions, that it is due to the aerobic hemolytic streptococcus, for whose 
introduction we arc nearly always responsible. On the other hand, this is not 
always the case, as we sometimes see women die from aerobic hemolytic strepto- 
coccus infection who have had spontaneous labors and have not been examined 
vaginally. Dr. Watson has increased our knowledge by directing attention to 
the fact that possibly certain such infections may come from the respiratory 
tract of those who have come in contact with the patient. 

When we, however, consider the forms of infection not due to the hemolytic 
•streptococcus, and inquire whether there is such a thing as autoinfection, we im- 
mediately get into difficulties. For years I have taught that for practical pur- 
poses, with the exception of gonorrhea, we can practically act as if autoinfection 
were impossible. 

Recently, I reviewed the last ,’iOOO deliveries occurring in ray service up to Nov. 
1, 1027, paying particular attention to the occurrence of infection. It is our 
cu.stom whenever the temperature rises to 101° or more on two consecutive days 
to remove a sample of lochia for baclcriologic study. We have almost an equal 
number of white and black patients in our material, and I was surprised to 
find that infection was noted more than twice as frequently in the colored as 
in the white women, notwithstanding the fact that .all had the same prenatal care, 
and are delivered by the same stall in the same operating suite, and with the 
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same teclinic. Furthermore, when we came to consider the bacteriologr in Ihcso 
cases, we found that streptococci in genera! occurred a little more than twice 
as frequently in the blachs as in the whites, and this held good whether the 
women had been examined vaginally or not, or had or had not sustained a 
perineal tear. 

During the past 18 months, Dr. Ilarris has devoted special attention to the 
study of the streptococci cultivated from 102 women delivered on our service; 
28 having been delivered by operative means and 7-1 spontaneously. lie found that 
streptococci were present in 27 white and 7.1 black women ; in other words, 3 times 
more frequently in the latter. Upon anah'zing the various types of streptococcus 
he found that 7 of the white and 10 of the black women had showed the beta 
hemolytic variety; and from what we know of the subject, we arc prepared to 
admit that we probably introduced them into the birth canal. On the other 
hand, he showed that in the remaining 85 patients we had to deal almost en- 
tirely with anaerobic streptococci which could not bo grown upon the usual media. 
In 4 of the whites and 15 of the blacks we had to de.nl with anaerobic hemolytic 
streptococci, while in 8 of the whites and 2D cf the blacks, wc had to deal 
with aerobic nonhemolytic streptococci, in other words he showed that anaerobic 
streptococci, whether hemolytic or not, occurred 5 times more commonly in the 
blacks than in the whites; and for this fact some explanation must be adduced. In 
the entire series there were two deaths, one due to hemorrhage and .shock from 
placenta previa and occurring two hours after admission; while the other was a 
neglected eclamptic patient who died from pneumonia 30 hours after admission. 

Taking these facts into consideration, it is apparent that wc have to face the 
very remarkable phenomenon, that in our clinic infection occurs twice ns frequently 
in the blacks ns in the whites. Furthermore, wc find that the serious form, due 
to the aerobic hemolytic variety, occurs with about equal frequency in the two 
races; while infection duo to the nonhemolytic anaerobic variety appears ap- 
proximately 5 times more frequently in the blacks. 

What does this mean? I do not know exactly. At first glance, one is tempted 
to assume that the black patients arc dirtier than the white and consequently 
may harbor bacteria in their genitalia to a much greater extent. Tliis would 
bo a verj' simple and satisfactory solution, but, unfortunately, certain as yet un- 
published work by Dr. Harris does not appear to bear out this conclusion, .so that 
I am unable to answer the question; but the fact remains. 

The more I see of obstetrics in the two races, the more it is borne in upon 
me that colored women resist infections of all kinds less well than white women, 
so that it is within the range of possibility that colored women may be con- 
Btitutiomally inferior to white women, and thus arc unable to resist infection to 
the same extent. This is a point which I think wc must bear in mind not only 
concerning blacks and whites, but also concerning our general population. Every- 
one is familiar with the relatively high death rate from childbirth in this country, 
which is higher than in any other civilized country in the world; and it has 
occurred to me that it may possibly be due to some constitution.al inabilty to 
resist infection which lias developed ns a consequence of tlic admixture of r.accs 
in this country. Whether this as true or not, I cannot s.ay; but at Ic.ast it wotild 
be a more comforting coiiclusion than that we do dirtier obstetrics than elsewhere. 

Had you asked me a few years ago what I believed concerning the presen'’e 
of streptococci in tbe vagina of normal pregnant women, I sh.oald liavc replii d 
that I did not believe an at. Now, I am afraid I shall have to modify nay 
views, and to say that wliilc I still hold the same belief so far ns the occurrence 
of aerobic hemolytic streptococci is concerned, evidence from my own service forc-s 
me to believe that it docs not necessarily hold good for the noaaheasob.tic anaerobic 
variety. 
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The question of the treatment of infected abortion is a very important one, and 
the verj- fact that one set of observers can adduce large series of statistics showing 
excellent results from conservative treatment, while other equally competent ob- 
servers obtain equally good results •with operative treatment, must mean that the 
difference between the two methods of treatment is comparatively slight. I take 
it that the crux of the matter is, that there is not much difference ■u’hether we 
treat the patient conservatively or operatively so long as the infection is limited 
to the uterus; but when it has extended beyond it, the patient should be left 
absolutely alone except in the presence of really alarming hemorrhage, and the 
more conservative the treatment, the better. On the other hand, if this distinction 
is not borne in mind, the results following radical treatment will be materially 
worse than those following conservative treatment. We have tried both methods 
and, barring the reservations just made, the results have been about the same 
with each. 

DE. FEEDEEICK C. HOLDEN, Ne'w York, N. Y. — At the Bellevue Hospital 
during the last few years I have gleaned certain knowledge that might be presented 
here. I vrill show on the screen several slides illustrating the types of infection 
with which yve have had to deal and the different forms of treatment. Prom 
1920 to 1927 there were 14,000 cases of acute salpingitis, 4072 abortions. We 
never curette or enter tlic uterus in abortion. We remove the retained tissues with 
sponge forceps, pack the vagina tightly and, 'where necessary, repack for another 
24 hours. We feel that the rate of morbidity and mortality is lower in our 
series than if the uterus had been entered. We cannot conceive of entering the 
uterus with any instrument and not breaking up the outer layers. 

DE. JAMES E. KING, Buffalo, N. Y. — Prom Dr. Curtis’ paper I think that 
we have gained the impression that every case should be treated conservatively 
although he has specified that 15 per cent of his cases were operated upon. Wo 
can all admit the possibility of erring in operating upon such cases too commonlj', 
but ^Ye are equally justified in saying that we may err also in not operating early 
enough on certain cases. Any gj-nocologist who allowed liis patient to go on with 
a pelvic inflammation endangering the ovaries and wliich will necessitate, as Dr. 
Curtis himself has said, the sacrifice perhaps of one or both ovaries, I should say, 
had erred grievously in the direction of so-called conservatism. 

In regard to abortions, I feel very much as Dr. Hirst and Dr. Williams do, 
that these cases may be properly cleaned out where the abortion has occurred after 
the second month. I do not believe the early abortion of six or seven weeks, 
that has been brought on bj- the midwife or shows evidence of infection, should 
be operated. Later when .a placenta may be occluding the canal and preventing 
good drainage, it seems to mo bad practice to leave the placenta there. 

In regard to the tuberculous condition of the pelvis, our findings are about 
the same as Dr. Is orris’. About 5 per cent of the cases of salpingitis operated 
on in the last ten years showed, by the pathologist’s report, the e.xistence of 
tuberculosis. Often at the operating table wc are unable to say by the gross 
examination of the specimen whether it is tuberculous or not. Surgeons should 
have all extirpated tubes examined by a competent pathologist. Surgery, in these 
cases, represents only the smaller part of really required treatment of such patients. 

DR. LILLIAN K. P. l'ARR.\R, New York, N. Y*. — As to the v.aluc of the ice 
ba”s in postpartum infections: Fc%'cral , years ago at the Women’s Hospital I 
recalled an article dealing with abortions treated by rest continued until patient 
was afebrile for four or five days. I asked permission to try it. Wc put all 
patients entering with an incomplete abortion into bed and kept them there until 



AMERICAN GYNECOLOGICAL SOCIETY 


715 


they Trerc afebrile. In addition ^Yo used an ice bag and found that this made a 
tremendous difference. After the temperature had dropped and the uterus had 
contracted it was found to bo firm and it was considered perfectly safe to use 
the shai-p curette. Wc also added pituitrin. Con%’alesccnce is veiy much quicker, 
the temperature hardly rises more than one degree and the patient is able to 
leave the hospital at the end of a week. If there is any placental tissue left 
in the uterus the ice bag helps to prevent infection. 

DR. 0. H. SCHWARZ, St. Louis, Mo. — I n 1921 wo began to grow our uterine 
and blood cultures, both under anaerobic and aerobic conditions. In this work wo 
followed very closely the technic of Schottmucller published in 1910. In a very 
short time wo were able to confirm all of Schottmueller 's experiences, and pub- 
lished an article concerning these fjicts in the American Journal of Obstetrics in 
April, 1927. Schottmucller, who is an internist, has a large septic ward in Ham- 
burg, and Heynemanu, the gynecologist in the same clinic, has a similar service. 
They sec many anaerobic infections and are inclined rather to the radical treat- 
ment of infected abortion than to the conservative. In postpartum infectious, how- 
ever, Hejmemann is very conservative. It is also our experience that anaerobic 
streptococci play an important role in puerperal infections. 

As regards treatment in infected abortions, it was clearly stated by Williams 
that if the infection had spread beyond the uterus the case should be left alone 
as far as possible. In the absence of such obvious spread and in the presence of 
a discharge or with the products of conception retained, evacuation of the uterine 
cavity should be performed. Whether tho evacuation is done in one way or 
another does not seem to be so important, so long ns no sharp instruments arc 
used and no rough mauipulation is carried out. It is best done with the finger, 
a dull instrument, or an ovum forceps. Wc often employ an ordinary sponge 
forceps. Wo prcicr also give a uterine douche of 1-4000 potassium permanganate 
under low pressure after this procedure. 

The general practitioner should be impressed with the necessity that cases of 
infected abortion should be immediately hospitalized and .mi obstetric consultation 
obtained. 

JIR. WM. R. NICHOLSON, Puiuadelphia, Pa. — It seems to mo of tho utmost 
importance that one particular point should be stressed, namely, the necessity of 
a thorough external cleansing of vulva and perineal region before any vaginal ex- 
amination is made during any stage of labor or abortion. I agree with Dr. 
Williams that tho majority of infections are introduced from without. 

I myself cleanse the introitus of the vagina and perineal region of every patient 
whom I am about to examine. Based upon my experience this thorough external 
cleansing is tho most important single prevention of puerperal sepsis at tho 
present day since the various items of tho armamentarium are now carefully pre- 
pared and are surgically clean. 

DR. JOHN A. McGLINN, Pkiladelphia, Pa. — Tho discussion today has brought 
very strongly to my mind the danger of dogmatism. I think that tho mortality of 
appendicitis today is higher than it was ten years ago because the cases arc not 
coming in so early as formerly. Many persons have misinterpreted Ochsner’s state- 
ment not to operate on these cases early. I do not believe that Ochsner meant 
that they should not be operated upon in seventy-two or ninety-six hours, but only 
in a certain typo of case should operation bo delayed. But because of these 
dogmatic statements, tho general practitioner is not sending his cases in early. 
Tho same thing holds true in relation to tho statement that tho curette should 
never be used in an abortion. That statement has been misinterpreted to read 
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that an abortion should never be interfered ivith. Dr. Holden showed that he 
interfered n-ith 150 cases and yet it was stated that in Philadelphia they never 
interfered. He meant that he did not interfere ndth septic abortions. I do not 
believe that anj’one would hesitate to interfere in an incomplete abortion. Unless 
the case is brought in promptly and operated upon, infection is being invited. 
The general practitioner is getting the idea that abortions should not be inter- 
fered with and, therefore, the surgeon does not get them until they are badly 
infected. In cases of incomplete abortion I empty the uterus, in the absence of 
temperature, because I believe that a contracted uterus is in no danger of in- 
fection. If the infection is limited within the uterus and there is a mass pro- 
truding from the cervix I lift it out in a way that will clear the uterus, certainly 
not with a sharp curette, but with a forceps, followed by packing. I believe that 
the safeguard in any case of abortion is a contracted uterus and unless the uterus 
is contracted down the infection is apt to spread. 

DB. EDMUND B. PIPER, Philadelphia, Pa. — I rmderstand that before I ar- 
rived Dr. Gellhorn said that mcrcurocliromo intravenously was of no use. Dr. 
Watson said practically the same thing. I agree with Dr. McGlinn that when 
people use the word never they get themselves into trouble. Por instance. Dr. 
Holden said he never curetted a case and then showed 150 cases that ho had 
curetted. 

I agree in a measure with Dr. Gcllhom in regard to mercurochrome. I 
brought mercurochrome out originally because I Imped it would cure puerperal 
sepsis, but it does not, and I said three years ago that it does not cure. But 
when one says that it does not do anj’ good in any kind of a case, it shows 
that ho does not know how to use it. You cannot take a blood stream infection, 
where you have a local infection continuously pouring out microorganisms, and ex- 
pect to sterilize the blood stream. 

In 1925, I stated before this Society, that I dreamed a dream and it became 
a nightmare. As far as blood stream infection goes in other parts of the body, 
particularly in children following mastoid operations, we get some very good re- 
sults. I recently read in a textbook tliat the way to give mercurochrome was 
25 c.c. given every day for a number of days. I wrote and told the writer that 
those patients given mercurochrome in that way would have acute nephritis, 
stomatitis, enteritis, and would probably die. 

Dr. Watson and I agree, I am sure, in all his statements except that I would 
not quite agree that mercurochrome is of no use whatever. Whether there is 
an infection is dependent upon three factors: dirty obstetrics in the first place; 
second, the resistance of that particular individual; and third, autoinfection. 

DB. V.TLLIAlir A. .SCOTT, Top.okto, Canada. — I am convinced that if tlie 
principles laid down by Dr. McGlinn were carried out in general practice a very 
d.angerous ]>rocoduro would cease: the practice of unnecessarily packing abortive 
oases. The idea has reached the general practitioner that septic abortions are 
to bo treated for the most part in n conservative manner but, as Dr. McGlinn 
pointed out, often the physician docs not distinguish between the aseptic and 
the early nonaseptic abortion. One of the most common symptoms is bleeding, 
but p.ackii;g for it i.s often used unnecessarily and with very great danger of 
converting a nonsoptic condition into a septic one. 

Dr. W.ntson i)ointed out that many ca.scs harboring hemolytic streptococci in 
the- cervix previous to delivery pass through an uneventful ptierperium, that 
some of the patients develop .severe infections from their ov.-n endogenous bacteria, 



AMEKIC.VX GYNECOLOGICAL SOCIETY 


717 


but the aliens introduced with manipulations prove more dauRcrous to them. But 
what is an autoinfoctiou for one patient might become an alien infection for another 
and for this reason we are, as far as possible, tahing cultures from all our ante- 
partum cases. Thus we discover tho-sc which represent a potential danger to other 
patients and beep them isolated. 

DB. WIIjLtAM P. GBATES, Boston, Mass.— Our observations have led us 
to the conviction that strictures of the genital tract constitute an important 
etiologic factor in the production of cancer. This conclusion relates not alone to the 
stenoses of the internal os and external os of the cervix but also to those of the 
upper and middle vaginal canal, and even to those of the vaginal introitus. We 
find the condition especially frequent in association with cancer of the uterine 
body; and witli sufficient frequency in cancer of the cervix to regard it ns 
a probable causative factor. Wo have rejioatedly been able to .show that ob- 
structed genital drainage is an import:int element of irritation in the production 
of leucoplahia and braurosis of the vulva, both of which conditions must bo re- 
garded as potentially prccancerous states. 

If these conclusions are tnie, they are of far-reaching import both to the 
general practitioner and to the gynecologic specialist. Not only must strictures be 
recognized at and after the climacteric, but in the general treatment of gynecologic 
patients throughout life. The possibilities of later contractures must be con- 
tinually visualized and preventive measures tabcu. Every time that a plastic 
operation is performed, or the c.autery used, or raditim applied, one must c.alculate, 
and allow for, the atrophic cliaiiges that the menopause will produce in the tissues. 

The subject is of much importance in the general care of women wlio liave 
passed the menopause. All women, especially tho.se wlio have not had children, 
should receive an expert examination at the elim.'ictcric and at .stated intervals 
thereafter. If stenoses are encountered they should be rectified by proper operative 
measures that establish competent drainage throughout tlie genital tract. 

In regard to cases of chronic pelvic inflammation, wo believe in releasing ovaries 
from adhesions, on the general ])rinciplc that immobilized pelvic organs cause dis- 
comfort. 

Freeing an adherent ovary often causes severe Incerntiims. But these Inccr.nted 
organs can be adequately repaired by sbiilful jdnstic maneuvers, .so that they 
may retain their full function with little or no reformation of the adhesions. 

The other question raised by Br. Ciirtbs is that of leaving small bits of ovarian 
tissue either in situ or in distant parts in order to retain a scmbluncc of menstrua- 
tion. Like Dr. Curtis we have seen a numher of patients who after such treat- 
ment sufTered from interminable menstrual molimina. Wo, therefore, endeavor to 
leave ovarian tissue suflicient in amount to maintain full nienslrual functifm, and 
if this cannot be done we favor the clean sweep. 

BB. BBOOKE M. ANSPACIT, Piiii..\Dm>!’inA, P,\. — In onr service we do not 
operate on pelvic inflammatory cases unless we arc unable to relieve the symptoms 
in any other way or we wish to open the tubes In favor coiiceptiou. If we operate 
for the relief of symptoms we remove the focus of disease, which is usually the 
tubes, and conserve tlic uterus and ovaries ,a,s best we may. 0])eration for opening 
the tubes is not often successful and we never do it only for the purjiosc of 
favoring conception without the patient's full bnowlodgc of the small ehanco .she 
has that the operation will achieve its purpose. 

^ As to tlic question of tlie prevention of puerperal sepsis, I am in hearty accord 
with what Dr. Nicholson said about the thorough preparation of the patient for 
o.xamination. In the treatment of this condition I am more than over convinced 
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that operation should never be undertaken unless there is a localized collection 
of pus and then it should be opened in the simplest n-ay. 

I still believe that mercurochrome and the other intravenous antiseptics have a 
place in our therapy. I have seen good results from their use, especially as adjuvants 
to other plans of treatment. If the incomplete abortion case is clean, the uterus 
should be emptied, but in the case of septic abortion how are we able to tell 
whether the infection is in the uterus or has gone beyond the uterus? Our 
practice is to treat the condition conservatively until the temperature comes down, 
unless there is much bleeding, and then we control it and promote dilatation of 
the cervix by flie insertion of a pack. The products of conception are afterwards 
removed with the finger and placental forceps. 

The woman who has sj-mptoms following labor from a retrofiexion should bo 
treated, if possible, with a pessary and not operated on until her reproductive 
period is at an end. Profuse leucorrhea occasioned by an everted cervix is not 
controlled by the correction of the uterine position. It can be cured only by 
trachelorraphy or by cauterization. The cautery allows us to make these women 
comfortable for the time being with the pessary, doing the repairs and correcting 
the displacement later by an operation. . 

DE. FEED L. ADAIE, Minneapolis, Minn. — In leaving healed tubes, does Dr. 
Curtis attempt to differentiate between gonorrheal and postabortive tubes? I am 
afraid to leave the tube with a history of postpartum or postabortal infection. 
"We rarely operate during the first attack of a salpingitis but we find many cases 
returning who on account of their economic conditions cannot afford to spend 
repeatedly much time in a hospital. If there are palpable masses which are giving 
them symptoms and causing recurring disability, wo then operate. 

We see relatively few cases of tuberculosis of the genital tract in our clinic. 
This might be due to the fact that all our tuberculous patients find careful and 
extensive hospitalization in our state and county tuberculous hospitals. 

In regard to Dr. Watson’s paper I wish to mention that a number of times 
it has happened in our municipal hospital that coexistent with epidemic infections 
of the upper rc-spiratory tract we have had definite outbreaks of infection in 
the obstetric wards, affecting not only the mothers but also the babies. We 
have made nose and throat cultures of all the personnel on the floor, of every 
one having to do with the tcclmic of the floor. We had a very striking illustration 
of the multiplicity of carriers in an outbreak which we had this winter. All the 
personnel of the floor showed throat and nose cultures positive for streptococcus 
and staphylococcus, some harboring both organisms. However, there was one ex- 
ception. A nurse who had been out of the city on a vacation until 24 hours 
before had a negative culture. The procedure we have found most effectual 
is to require the whole personnel to wear masks covering both the mouth and 
nose in addition to other usual precaution as gowns, washing hands between handling 
patients, etc. 

Another point that I think is very important in this connection is the over- 
crowding of an obstetric floor. Overcrowding leads to overwork of the personnel, 
laxity in technic, etc. We have now learned to stress this in the prevention 
of these conditions and trj- to avoid overtaxing our normal capacity. 

I will simply state what we do in managing infected abortions. We u.sunlly 
expose tl'.e cervix with a speculum, and any tissue or blood clots or products of 
conception which lie in the caia-d are removed without entering the uterine cavity 
if this be possible. This ustm.lly controls hemorrhage and also provide.'! freer 
drainage from the uterus. If we cannot control the hemorrhage in this manner 
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\ve insert a pnck, but Ibis is seldom neccssarj-. Wc try not to invade tlic uterine 
cavity in any febrile case or any ease wliicb is potentially infected, by which wo 
moan a ease which has been manipulated before entrance into the hospital. It is 
relatively safe to enter a uterus once but to enter a second time is extremely 
dangerous and most of the fatal cases of sepsis which I have seen following abortion 
have been eases where the uterus has been entered more than once. In prac- 
tically all the eases we ultimately empty the ulorua before the patient leaves 
the hospital but usually not until they have had from three to five days of 
normal temperature. 

We should remember in teaching the students that many of them will be general 
practitioners and will have to work in the homes of rural communities and we 
.should not teach them a technic they cannot safely apply in such an environment. 

Dlt. dOSEPlI L. BAEIl, CmcAco, III. — In the Michael Itecse Hospital of 
Chicago we insist on the complete masking, and that applies to all including tho.sc 
who come in contact with the armamentarium. We believe also that the house 
staff should have the opportunity to do an initial vaginal e.vaniination which 
cstabli.shcs a more accurate status presens. For this examination the patient and 
the examiner are prepared as for delivery. 

After Dr. Danforth had proved the hnrmlcssncss of pituitrin given imnicdintcly 
after the end of the second stage we adopted that as a routine. The placenta 
separates very quickly. This avoids manipulation of the uterus which sometimes 
causes severe trauma and thrusts the cervix into the introitus exposing it to in- 
fection. 

The treatment of puerperal sepsis in our service consists essentially in rest, a 
high Fowler position, abdoinin.al ice bag, an abundance of nourishment, and neither 
specific vaccine therapy nor chemotherapy. However, believing in the correctness 
of the newer physiology of the body defenses, we do occasionally use a foreign 
protein shock or when the patient's condition is grave, repeated small blood 
transfusions. 

For the septic abortions we believe that the uterus should be emptied, granted 
that there is no broad ligament or adncx.n1 involvement. If we feel that the uterus 
is the sole point of infection we have no objection to removing the infected dCbris, 
preferably using the Hegar dilators to admit the finger and then with the finger 
separating such particles as are attached and removing the contents with the ovum 
forceps. If the cervix is closed we pack the vagina until the cervix is sufficiently 
softened, usually 12-18 hours. The sedimentation tc.st more delicately than the 
leucocyte count esl.nblishcs the absence or presence of infection, shows flic severity 
of the infection and its progression or retrogression. Wo use the cautery freely 
as a treatment for cervical erosions. 

DR. CURTIS (closing). — Dr. Titus inquired whether douches were n.sed in 
those patients who develop cellulitis following cantcriwition. One of my liob- 
hics lias been the avoidance of douches and all of our patients are urged not 
to employ them. Dr. Graves’ discussion pleases mo very mucli. I hope he ap- 
preciates not only the importance hut also the frequency of cervical obstruction. 

It is not always possible to differentinte in old healed tubes as to wlicthcr 
they are of gonorrheal or of streptococcic origin. If there is a question relative 
to remov.al or a doubtful ovary, we believe tlint more radical surgery is indicated 
in streptococcic infection than in gonorrheal disease of equal severity. 

DR. WATSON (closing). I tliink that every one has agreed that in tho vast 
majority of cases the organisms that cause puerperal infection aro introduced 
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from ^Yithout and I would like, therefore, to empliasize the importance of the 

preparation of tlie patient and especially the thorough masking of nose and 

mouth not only at time of delivery, but from the time that the fust examination 
of any kind is made and up to the first two or three days of the puerperium. 

The observation of Dr. Williams in regard to the incidence of those infectious 
in the colored as against the white race brings out what I said as to the 
susceptibility of the individual, and that an organism which is alien is more likely 
to cause serious infection than one to which the patient may have become immune. 

The important point of the discussion has been about the question of con- 
servative as against radical treatment both in postpartum and postabortal infec- 
tion. The divergence of opinion maj' have seemed to be great, but after all it 

is very little as between those who have advocated an absolutely conservative 
treatment and those who have advocated a more radical treatment. We must re- 
member that those who have advocated radical procedures are skilled men who 
carrj' out these procedures with the greatest gentleness. I believe that this Society 
sent forth the message that the indiscriminate emptying of an infected uterus 
was advocated it would be a bad thing for the population at large because un- 
questionably these things would be done bj* men who have not the proper equipment 
or skill to carr}' it out with the gentleness which is necessary if ill effects arc 
to be prevented. When an infected uterus has to be emptied I agree with Dr. 
Gellhorn that it is safer to do it with a large, sharp loop curette than with a 
blunt curette or the fingers, using the sharp curette as a snare to remove the 
fragments. This will not damage the uterine wall but will accomplish what is 
nccessarj'. 

Dr. Piper rather thought that I had decried the mercuroehromc treatment of 
puerperal sepsis. I did not mention it at all in my paper. I look upon it, as 
upon the other methods of intravenous therapy including blood transfusion, as a 
nonspecific therapy which may in a large number of cases do good simply by 
raising the patient’s resistance. 

DR. GELLHORN (closing). — Tlie discussion as far as it pertains to the 
treatment of septic abortion, has been dominated by a strong tendency to- 
Avnrd conservatism with whicli I personally am wliolly in accord. But wliilc 
wo who control liosjiital wards, may well observe a “masterful inactivity,” the 
individual obstetrician or general practitioner is, as a rule, subject to pres- 
sure from without which is impatient of any sort of watchful waiting. It 
is for this reason that I suggest a compromise. If after three days of obsenn- 
tion the parametria and perimetric tissues are found involved or if only a 
tenderness is detected upon examination, this indicates a progressive infection in 
which the uterus under no circumstances should be cleaned out. If, however, after 
three days no such involvement has occurred, we may assume that we have to 
do.al with a less harmful infection, perliaps only ;i sapreinia, and proceed to the 
evacuation of the uterus even in the presence of fever. This criterion scorns 
much safer to me than bactcriologic laboratory e.xaniinations witli their conflicting 
findings. My proposal, tlierefore, is a perfectly legitimate pragmatism, not a be- 
trayal of prineiides for the sake of convenience. 

"^In case v.c have to empty the uterus, I still believe, that the very large, sharp 
loop curette is safer than the dull curette and tlie placental forceps, provided it 
is used with gen!lenr''.s and craition. If we have failed to impress t!ie ncce.''sity 
of such caution upon our .studenlru v.i* have, I fear, heen remiss in our fundamental 
dutie-i ns teachers. 
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I'hc prevailing nicrcurodironie fadiion will in lime go the way all other bac- 
tericidal injections have gone. In this method only the brilliant red color is new, 
the principle is old. 

DK. JOSEPH BEETTAIIEP, Nkw Yonu, X. Y. — It appear.s to me that the 
views expressed in this discussion arc not so divergent as they seem and that 
we have derived considerable hnowledge from them. For instance, in the methods 
employed it is not so much a question of what to use as how to use it. In 
the hands of experts the result is the same and no h.'irm is done, whether the 
method used be the forceps, the blunt curette or the sharp curette. The majority 
of the speakers arc ultraeonservative, which is a quite different attitude from 
the one prevailing at our meeting here five or six years tigo, and entirely changed 
from the extremely radical one of some fifteen yetirs ago. 


Premarital Examination and Instruction as Routine Preventive Gjme- 
cology, Dk. RoniinT L. Dickixsok, New York, N. Y. (For original 
article, see p. 631.) 

DISCUSSlOX 

DR. EDWARD A. SCTIUMAXX, Piin..\m;!,i'inA, Pa.— I n the light of present 
day medical thought, one must necessarily agree with most of Dr. Dickinson’s 
propositions. In so far as premarital examination goes I am thoroughly in accord. 
As to tlic best procedure to be adopted, siiouUl such examination disclose dis- 
ease in one or the other of the contracting parties, 1 am not so sure. Venereal 
disease and other illnc.sses readily amenable to treatment offer no great jiroblcin, 
since the deferring of marriage until euro is complete, is a fairly simple matter. 
But wlien one considers the question of the chronic constitutional lesions a.s 
tuberculosis, for example, the problem becomes involved. 

There arc throe ways of dealing with this solution. First, we may rigidly ex- 
clude persons suffering from transmissible disease from marriage and procreation. 
Second, we may allow marriage and procreation in the hope that through the 
constant introduction of resistant blood into any family strain the virulence of the 
disease may be attenuated until all of its force is gradually spent. Third, we may 
agree that civilization has progressed so far that physical excellence is no longer 
a matter of special importance and that the citizen of today is possibly far 
more valuable to the Slate by reason of mental attainments than by physical 
perfection. The old aphorism "Mens Sana in corporc sano” may be much over- 
done. I confess that 1 should have suffered a keen pcrson.al loss liad Robert 
Louis Stevenson’s tuberculous mother been prevented from marrying and giving 
her illustrious son to posterity. 

Now as to the spacing of children. Here, again, I wonder 1 Mon have been 
breeding animals selectively and cugcnically for many, many years and 
except for the exaggeration of special characteristics, their efforts have resulted 
in degeneration' rather than improvement, AHrility, slrcnglli, longevity, all have 
suffered under man’s breeding principles ns oppo.scd to tho.so of Nature. 

I feel convinced that the natural time for reproduction as chosen by Nature’s 
laws will produce better offspring with greater possibility of carrying the torch 
of human race betterment, than synthetic families, conceived and born at such 
times ns best suits the economic exigencies of their parents. 
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Pyelitis and Pregnancy, Dr. James W. Duncan, Montreal, Canada. 
(By invitation.) (For original article, see October issue, p. 557.) 

DISCU.SSION 

DB. WILLIAM C. DANPOBTH, Evanston, III. — Our knowledge of tins sub- 
ject has been growing steadily during the last two or three years. The importance 
of ureteral obstruction as an etiologic factor in pyelitis of pregnancy is receiving 
an increasingly greater amount of attention. Last year 1 presented a series 
of thirteen cases of pyelitis of pregnancy in all of whom after delivery obstruction 
of urinary drainage still existed. Schreiber of New York, reporting on a series 
of 100 autopsies studied in Europe, was able to show that 12 per cent had a 
hydro-uretero-nephrosis of some degree which was dependent in every instance upon 
a narrowing of the ureter either at its pj’eloureteral junction or at the vesical 
portion. 

Dr. Duncan has already referred to the communication of Dr. Hofbauer in 
which he brings out the muscular hypertrophy which occurs in the trigone with 
the result that the vesical end of the ureter is narrowed. The important fact is 
that a definite obstruction of urinary drainage exists and that this during preg- 
nancy is apt to be much exaggerated. Treatment of this condition must be based 
upon this fact. The essential thing is to establish urinary drainage. The pos- 
sibility of focal infection elsewhere in the body, which with a urinary stasis due 
to obstruction may cause a hematogenous infection of the kidney and its pelvis, 
should not be overlooked. Eradication of focal infections is of importance. 
We should not look upon pyelitis of pregnancy as a transitory condition which re- 
quires little attention. These cases do require active treatment not only during 
pregnancy but some time thereafter. 

DB. NOBBIS W. VAUX, Philadelphia, Pa. — D r. Curtis, in his work done 
some years ago came to the conclusion that there was some definite obstruction 
in the lower urinary tract during the course of pregnancy. This blocking has 
been beautifully shown by the slides of the hydronephrosis wliich Dr. Duncan has 
so well demonstrated. 

In 1923, studying a series of some fifty cases which I reported before this 
Society, we were able to determine definite edema or swelling in the trigone of 
the bladder. We did not have pyelouretcrograms made of all cases at that time, 
and we were uncertain that the dilatation of the ureter was a definite factor, as 
well as the trigone swelling and edema. Associated with this there was a turning 
up of the lower ureteral orifice and in some cases a very definite residual urine 
was present. 

In a fairly extensive maternity service, both outpatient and hospital, we have 
found pyelitis occurring in pregnancy to be much more common than we had 
previously thought existed. When a case appears at our clinic that shows a 
great deal of sediment, particularly pus in the urine, we have that case report 
for further cystoscopy and ureteral study. We have found that by taking such 
cases before they develop true pyelitis symptoms, and also those cases that have 
only a small amount of pus in the urine, and by treating them prophylactically 
we believe that we are able to cut down a definite percentage of cases that 
would develop pyelitis later in their pregnancy. 

We have found a dilatation of the ureter in pyelograms such as Dr. Duncan 
has shown in his slides in a few cases, but have not known how to account for 
it other than that it may have been a permanent condition present. 
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DK. GEOKGE GELLHOEN, St. Louis, Mo.— Dr. Duncan’s beautiful demonstra- 
tion supplies anatomic proof of ureteral obstruction which, he says, leads in turn 
to urinary stasis and tliis again to infection. But since this obstruction is 
physiologic in pregnancy, if I understood him correctly, the occurrence of pyelitis 
should bo expected in practically every pregnant woman; at any rate, it should 
occur more frequently than it actually does. 

Is it not possible to consider dilatation (not obstruction) of the ureter ns the 
primary thing and explain it as being caused by a lowered tonus of thi.s structure 
duo to pregnancy changes in the vegetative nervous system® Such an explana- 
tion would render more plausible the very marked dilatation of ureters winch 
has been disclosed by x-ray pictures in the earliest weeks of pregnancy. 

I do not believe that an ascending infection of the bladder is a frequent cause 
of pyelitis because there is usually no history of bladder symptoms prior to 
the attack. Focal infections may undoubtedly bo responsible for some cases 
of infection of the kidney pohns, but this etiology is probably rather rare. 

It is much more likely that the chronic constipation in women which is so 
often aggravated in pregnancy, plays the decisive rdlc. Tlte intestines, like the 
ureter, have a lowered tonus in pregnancy, and this physiologic dilatation, which 
in extreme cases may even lead to ileus, gives the colon bacillus a chance citlior to 
w.ander through the intestinal wall into the ureter or, more likely, to enter the 
circulation whence they would h.ave to be excreted tlirough the kidncy.s. I have 
for some time paid particular attention to this point .and noticed that pregnant 
as well as nonpregnant patients with pyelitis give a history of constipation 
prior to their attacks. 

The practical applic.ation is self-evident. Stoeckel and others have demonstrated 
the beneficial effect of thorough mechanical cleansing of the intestinal canal; 
and with me, copious colonic flushings form an integral part of the treatment 
of pyelitis. 

Another reason why the obstruction theory of pyelitis docs not fully satisfy 
me, is the observation that a simple ureteral cathctcrism often sufllccs to relieve 
the sjmdromc for the rest of the pregnancy. Yet, ns the obstruction remains 
or forms again soon after the catheter is withdrawn, one would logically expect 
a return of the sjnnptoms. 

In closing, may I bo permitted to point to the danger of puerperal sepsis 
from a neglected pyelitis. It is quite conceivable that in such a case urine con- 
taminated with colon bacilli or other bacteria, may run into the vulva during 
labor and give rise to childbed fever. This possibility alone demands most en- 
ergetic treatment of the pyelitis during pregnancy, and long-continued observation 
after the confinement so as to forestall a recurrence in the next pregnancy. 

DB. DUNCAN (closing). — In regard to Dr. Danforth’s remarks I might say, we 
have endeavored to work out the question of focal infections. We have attempted in 
a series of rabbits to create focal infections in various parts of the body ns close to 
the kidney, ns in the hepatic flexure of the colon, and have not been able to recover, 
uniformly, in the tied side or the untied side of the ureters, direct cultures of coli. 
The possibility that a focal infection in the tonsils or sinuses or teeth might lower 
the woman’s powers of resistance, plus an obstruction, might very well explain that 
woman falling an easy prey to pyelitis. 

In regard to drainage, I would simply point to our postpartum eases in answer 
to Dr. Danforth’s query; no doubt, with drniuagc established in these postpartum 
cases the danger of developmg an infected condition rvill be much lessened. 
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In answer to Dr. Vaux’s question as to constipation, wo have fully realized 
the extreme danger of constipation. After tying the transverse colon of rabbits 
with a loose ligature, bringing about an incomplete stasis, we have actually been 
able to recover from the ureter the bacillus coli in the tied side, also a positive 
culture in the urine on the tied side under the most rigid technic. In the 
untied side we have not been successful in recovering coli from the bladder in 
large quantities, whereas in the undisturbed, undamaged glomerulus we have found 
the Bacillus coli, so that we have concluded from this series of experiments that 
if we go on further it may be possible to demonstrate that constipation plays a 
very large factor in the development of pyelitis. 

In reply to Dr. Gellhorn, I would point out that congestion has a tremendous 
effect upon the ureter and upon the parametrium, which is one of our main claims 
for the production of obstruction and that occurs as early as the sixth week, in 
no w'ay preceding the slight dilatation such as we have shown. 

The distortion of the trigone which begins in multiparae at the sixth week 
and in primiparae at the tenth week, associating itself with a mild degree of 
dilatation, is physiologic and does not become pathologic until the twenty-fourth 
week, when stasis makes its appearance. I am in sympathy with Dr. Gellhorn ’s 
remarks about the parasjTnpathetic nervous system. There is no doubt that it 
plays a part in the ease with which the ureter gives way. I quite agree that 
the patient should be treated clinically along the lines which he suggested. I 
would point to the fact that this stasis has a very grave effect but it begins 
to disappear about the ninth day postpartum. 

A Comparative Study of Certain Gynecologic and Obstetric Condi- 
tions as Exhibited in the Colored and White Races, Dr. C. Jeff 
Miller, New Orleaii.s, La. (For original article, see p. 662.) 

DISCUSSION 

DE. WILLIAM T. PEIDE, Memphis, Tenn. — One feature of Dr. Miller’s paper 
is especially interesting to me and that is the abnormal deliveries. Some years 
ago I left Philadelphia and entered practice in Memphis and was very much 
surprised at the measurements that we obtained in pelvimetry. In Philadelphia 
we had not assumed any difference between the colored and the white, but in 
the South we always found the difference. I tabulated over a period of years 
about 1500 cases, part of them taken from the South and part from the North, 
and we found that the difference existed not only in the negro, but in the 
Northern and Southern negro. 

Dr. Williams reported about 4000 cases some years ago but naturally he took 
all of his data from Baltimore. Mine taken from the North and from the South 
demonstrated that the Northern negro is larger in pelvic measurements than 
the Southern; that the Northern white ■woman is larger than the Southern. 

Our deliveries are not operative as often in the colored as in the white. I 
have always attributed that to the fact that they are stronger, they stand pain 
better, and our statistics prove that they will labor very much longer without 
any assistance than the white woman -will. 

There are many other features of this subject that are interesting, for instance 
eclampsia. We see eclampsia more frequently in the colored race according to 
our statistics. I think that is due to neglect. Since we have been running 
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an outpatient itcpartnient and have about 500 eapcs under observation, the in- 
cidence is much loss but even now the colored have eclampsia more frequently 
than the white. 

Birth injuries, as Dr. Miller has shown, are very much less in the colored 
race than in the white, and we arc surprised at postpartum examination to find 
the patient in perfectly good condition in the colored race and often we find 
the reverse true in the white woman. 

DB. DEWITT B. CAfjDER, BAi.TiMOur., Mn. — Dr. Miller’s paper has brought 
up a number of problems in which we, in Baltimore, have been interested for a 
long time. We have realized, as he has, that the negro presents a very different 
problem from the white. As Dr. Miller has brought out, the colored come in 
with larger tumors, with greater complications, and they can stand more ex- 
tensive operations in a much better way than the white patients. 

Dr. Miller’s statistics correspond in some ways very closely to oursj in other 
ways, they differ very much. As far as pelvic inflammations arc concerned, we 
have always realized that they are more frequent in the black race, especially 
gonorrhea and lues. Tuberculosis of the pelvis is about one and a half limes as 
frequent in the colored ns in the white. The dilTcrcnce is even more .striking 
in regard to tuberculous peritonitis, which is jnst about two and one-half times 
as frequent in the colored, as in the white. As to the granuloma inguinale, we 
rarely see it in the white race. 

One of the rarest operations tliat we see in Baltimore is postpartum repair of a 
vaginal tear in a colored woman. We seldom do an operation for suspension fol- 
lowing childbirth uncomplicated with pelvic inflammatory disease. Colored people 
arc cinotioual but they are not neurotic patients. 

Some few years ago, I went over all the cases of suspension of the kidney 
that had been done from the early days of the hospital, and out of many hundreds 
of eases, there was only one suspension done on a colored woman. That case 
was operated on six months later for tuberculosis of the kidney, and the diagnosis 
had been WTongly made in the first place. 

Wo differ with Dr. Iililler in regard to carcinoma. In the last 2000 cases we 
found the numbers of black and white patients about equal. In fifteen eases of 
adenocarcinoma of the fundus, there Avas only one colored woman. Almost exactly 
the same percentage holds true in the endometrial tumors of the ovary. In the 
last 2000 cases, avc had 17 chocolate cysts of the ovary, and only two of them 
in the colored race. Carcinoma of the cervi.x is relatively on the incrca.se with 
the colored patients, and at the present time we arc seeing .about as many in 
the colored as in the white. Fibroids ai-c much more common in the colored 

race. Why this is, wo do not know. One would naturally expect, ns fibroids arc 

so common in the colored women, that enlarged prostates would bo common in 

the men, but on the contrary, the genitourinary surgeons tell us this to bo 

extremely rare. Why that is so, is a diflicult question to answer. 

DR. EDWARD A. SCHUMANN, PniiiADElii’iiiA, Pa. — I bespeak the attention 
of the Society to a problem in this connection that I have been studying for a 
number of years. It appears that the intermarriage of a mulatto for two or more 
generations produces a fairly stable r.ace and anthropologists have begun to be- 
come interested in the occurrence of this so-called American phenomenon in a group 
of people breeding true and with a high mental indc.x. I have c.arefuily ob- 
served these people over a long period of years and they seem to have inherited, 
contrary to the usual rules of hybrid races, diseases incident to both the black 
and white. Resistance to gonorrhea, syphilis and tuberculosis is very high and 
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this particular race of people seem to withstand surgical traumatism and shock 
with as great efQciency as either the colored or the white race from which they 
sprung. I would call attention to this phenomenon and ask that the members 
seek to observe and corrobrate my statements if possible. 

DE. ALFRED PLATJT, New Yokic, N. Y. — We have been told that carcinoma 
of the cervix has about the same occurrence in white and in colored women. It 
has been shown also that carcinoma of the body of the uterus is much rarer in 
colored women than in white women. This statement is very interesting in rela- 
tion to the widespread opinion that myoma uteri is a predisposing factor to 
carcinoma of the fundus. For, as we all know, myoma uteri is very frequent in 

colored women. I never saw a real proof of tlie statement that myoma pre- 

disposes to carcinoma; I cannot consider Nobel’s paper as convincing. The oc- 
currence of myoma is so frequent that only a strict mathematical analysis can 
give any reliable statistical data concerning this connection with another disease. 
The fact that colored women wdth their high incidence of myoma seldom have 
carcinoma of the body appears as a sort of proof to the contrary of the assumption 
that myoma predisposes to carcinoma. 

It would be well if we could have a similar check-up on the relation between 
carcinoma of cervix and laceration of cervix during childbirth. The belief that 

laceration is a chief causative factor in cancer of cervix seems so widespread 

and firmly rooted that it needs courage to say that one does not believe in it. 
Here, again, both lesions are very frequent; there are few women at the cancer 
age who have not had cervical laceration from childbirth, and thus a real re- 
lationship between both diseases is e.xtremcly difficult to prove statistically. Cer- 
tainly the laceration should be repaired, but cancerphobia is a bad disease also. 

DR. JOHN A. MC GLINN, Philadelphia, Pa. — The colored race presents some 
problems in the North but not to the extent that it does in the South, which 
bears out what Dr. Miller has said. Out of all the cases of granuloma which we 
have had at the Philadelphia Hospital only one was in a white woman, all the 
rest being colored. In fact, I have seen only two cases of granuloma in white 
women. My experience is the same as Dr. Miller’s, that when a colored woman 
comes in for pelvic inflammatory disease the lesions are so extensive that they 
usually require total extirpation of the pelvic organs. 

DR. MILLER (closing). — A study of the negro race, especially in connection 
with the changes in their environment, is a task which will require the aid 
of the ethnologist. It cannot be done purely by the medical men. It is al- 
most impossible at the present time to classify the negroes in our hospital services 
in any but the most general way; that is, it is no longer possible to identify 
them as to their original tribal affiliations. The Congo type is undoubtedly 
the best of the original races. 

I differ with Dr. Schumann as to the stability of the mixed type. We find 

that they have not the resistance of the pure black type, and as a matter of 

fact, for the most part they succumb very readily to disease and they withstand 

surgery badly. The moat remarkable thing, to my mind, about the negro in his 

civilized environment is the way he has lost his immunity to the so-called dis- 
eases of civilization, particularly intestinal disease. He has always had a weak- 
ness for pulmonary* disease, and the same situation is now developing, as my 
figures show, in regard to intestinal disease. 
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Immediate and Remote Results in Two Hundred Twelve Cases of 
Prolapse of tlie Uterus, Drs. Joseph L. Baer and Ralph A. Reis, 
Chicago, 111. (For original article, see p. 646.) 

DISCUSSION 

DR. HILLIARD E. MILLER, New OKtiF,AN.S, La. (By iuvitntion). — As this 
paper very clearly proves, successful results can bo expected in the management of 
uterine prolapse only if each individual case is considered on its own merits. 
All successful operations, however, have certain underlying premises in common. 
In the first place, the vaginal canal, like the inguin.nl, is normally oblique, and, 
like it, is protected chiefly by the action of intr.nabdominal pressure. In the 
second place, once the obliquity of this canal is destroyed by injury to its sup- 
porting fascia and once the ligamentous supports of the uterus are weakened, 
descensus of one or all of the pelvic organs is the inevitable result, the degree 
depending upon the extent and the location of the injury. In the third place, 
prolapse of the uterus is essentially a hernia which may involve not only that 
organ but also the adne.xa, the bladder, the rectum and the vagina. Any operation, 
therefore, for the correction of uterine prolapse must restore the supporting fascia 
and the ligamentous attachments of the uterus, and thus restore the obliquity of 
the vaginal canal, before it can be expected to correct the herniation of the pelvic 
organs. 

>jy . » 

In our experience the Watkins interposition operation has secured Ihcso rc.suUs 
in all properly selected cases. This operation must never bo done in the child- 
bearmg period unless special indications exist and the patient agrees to .steriliza- 
tion. I noticed that Dr. Baer’s percentage of sterilizing operations is higher 
than in our service. The interposition operation is not adapted to cases in which 
the uterus is so hypertrophied that high amputation of tho cervix or partial 
resection of the fundus will not reduce it to approximately the normal size, nor 
is it adapted to cases in which the uterus is loo small to servo as a yiropcr sup- 
port for the bladder. 

If tho cases are properly selected, failures arc very few, as we proved by a 
follow-up of our patients a few years ago. Wc averaged more than 90 per cent of 
cures with this procedure. 

I was surprised to see the small percentage of cases of incontinence reported 
by Dr. Baer, and I presume it is duo to the fact that women, for .some reason, 
simply do not complain of this symptom, 

A most important point is the treatment of these cases prior to operation. A 
rest in bed to reduce llie edema of Ibc parts and restore ns far as possible 
their normal relations, plus the treatment of possible bladder pathology will go 
far to make tho convalescence smooth and tho operation a success. 

DR. HARVEY B. MATTHEWS, BnoOKuyN, N. Y. — Tho typo of patient, tho 
familiarity with the operation that is chosen and tho dexterity with which tho in- 
dividual operator can perform that operation nro tho most important facts in 
regard to results. The success of the operation depends a great deal upon how 
cffieiently the parts arc prepared before operation is begun. 

In regard to sterilization, we arc in the habit, rather than ligating or dissecting 
out the tubes, to insert a capsule of radium, 25 to 50 milligrams in those cases 
in which the poor condition of tho patient docs not warrant additional ligation 
of the tubes. 
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Tho grading of the degrees of prolapse is an important point. Dr. Baer’s 
division, corresponds with what we \ise for teaching purposes at the Long Island 
College Ho-spital. If the worker in this field would standardize the division ac- 
cording to his scheme it would clarify a very confused subject. 

Dr. Baer had 54 cases or 24.5 per cent of palhologic conditions in the cervix. 
This seems like a very low incidence. 

There were 90 cases of prolapsus uteri operated upon in our clinic during the past 
six years. Dr. Baer employed nine different types of operation for prolapse while 
we have used seven different types, as follows: Watkins interposition, 36 cases; 
Vaginal fixation, 18; Vaginal hysterectomy, 5; Panhystcrectomy, 3; Murphy fix- 
ation, 6; Baldwin-Emmett operation, 8; and Vaginal plastics with suspension of the 
uterus, 20 cases. 

We have more recently left a retention catheter in the bladder in all vaginal 
plastic operations. I got this idea from Dr. George Gray AVard at the Woman’s 
Hospital of New York, who uses the mushroom retention catheter in all his radium 
cases. It occurred to me that it might be good for any bladder that had to be 
catheterized. We leave such a catheter for from 7 to 10 days and find that it 
saves a lot of distress to patients, and much work to the nurses. 

DR. HIRAM N. A^'INEBERG, New York, N. Y. — When one listens to a statistical 
paper of this kind one cannot but recall the fact that if you operate on two cases 
of complete prolapse, you know in advance that one case is likely to be successful 
and the other unsuccessful. So much depends upon the tissues, and whether the 
vaginal wall is thinned out, how much the fasem is separated, etc. 

I would like to ask Dr. Baer the number of cases in which the amputation of 
the cervix was done? In my experience unless one does that in practically all 
cases the results are not particularly good. The operation in childbearing women 
with a certain amount of prolapse in my experience may be done in a simpler 
manner, and it serves the purpose very well. Incision is made just as one w'ould 
for an interposition, the bladder is pushed up in the same way, but the peritoneum 
is not entered, and then the first fixation suture passes through the vaginal wall 
and fascia and in the cervix about the level of the internal os. 

DR. GEORGE GRAY AVARD, New York, N. Y.— One should bear in mind that 
it is necessary to classify the cases as to whether they are in the childbearing or non- 
childbearing period, in deciding which is the best procedure to follow. In the 
group of cases of nonchildbearing patients it is important to consider the age of 
the patient and one must study the individual case carefully and select the operation 
that is best suited for her. In other words, I think no one operation can be said 
to be the correct one for all cases. 

Dr. Baer certainly has been fortunate in following up such a large percentage, 
but I note that he said from four months upward, to as long as eight years. 
Pour months, in our opinion, is a time entirely too inadequate to judge the result 
of these cases of prolapse. At the Woman’s Hospital we insist on two years as 
a minimum before we give a final classification as to the result of procidentias. 

As to the choice of operation, if the uterus is a perfectly healthy one and of 
proper consistency and size, a Watkins operation may be the best procedure, but 
we do not hesitate to remove the uterus if it is not suitable. Apparently in Dr. 
Baer’s clinic they conserve the uterus in nearly all cases. If the patient is 
past the childbearing age or the menopause, we are partial to the Mayo procedure 
for many of the cases. I believe Dr. Baer said in his vaginal hysterectomy cases 
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there were 100 per cent results. We do not get 100 per cent results but we get 
n very fair percentage with that operation. 

I noticed that lie had 29.5 per cent where a catheterization was necessary. We 
think that there is always a stasis of urine due to atony after the bladder has been 
extensively manipulated, and for .several years wo have habitually used the self- 
retaining catheter in all of our vaginal cases. 

BE. HERMANN J. BOLHT, Nkw Yokk, N. Y.— I will refer only to one 
operation which I have missed in the tabulation given here. It is the operation 
devised by George Edeohls. The opcr.ation is not any more diflicult than 
any of the others. It might take a little longer time than the Murphy opera- 
tion, but the stay of the patient in the hospital is very markedly decreased. 
I have not had any of the ca.ses remain in the hospital longer than one week. 
There is no operation, in my opinion, that equals it. 

In the childbearing period the operation that has given me the most .satisfactory 
results is ventral fixation combined with a plastic operation. 

DR. ROBERT T. FRANK, Nr.w Yokk, N. Y. — Dr. Baer's results arc good. 1 
do not think that wc can claim 85 per cent of successes, but it is very difficult 
in this tj-pc of lesion to analyze another man's work because each case is a ca.s'e 
to itself, and much depends on the completeness of the follow-up. That he only 
got -15 per cent of good vaginal plastic results surprisc.s me. Here in the United 
States there arc two groups, the one favoring preservation of the uterus at al- 
most any cost, the other favoring hysterectomy ns a routine portion of the opera- 
tion. Abroad I think hysterectomy is rarely practiced because if the result is 
bad it is tremendously difficult to de.al with the resulting hernia. 

As Dr. Y'ard said, it is necessary to divide these patients into two groups, 
those who still dc.sirc to boar children and those who have sufficient family, or 
are no longer of the childbearing age. And here I want to make a mild plea for the 
despised pessary which received a “kick" in the Journal of the Atncricnn Medical 
Associaiion only a few weeks ago. 

As to our results, we liave a good follow-up; we follow between 90 and 95 
per cent of the patients from three to five years before we consider the result 
final. Our patients in the ward arc worn out by lifo’.s struggle, many have 
cardiac and renal complications, so that in many cases I have to choose between 
taking a certain amount of risk or leaving the patient unable to cope with licr 
duties in life. We desire, of course, a short operation and yet often I cannot get 
along without a prolonged intervention and, therefore, necessity has forced me in- 
creasingly to use parasacral anesthesia for the vaginal part of the operation and 
then adding a short gas-oxygen anesthesia for the ventral fixation. Our tyjic 
operation in the main i.s an anterior and posterior vaginal plastic, the technic of 
which need not be entered into here and which must be a bit different for each 
individual case, and, where there is uterine descent, a firm ventrofixation if no 
children are to be borne, or an Alexander’s operation to permit of childbearing. 

DR. DOUGAL BISSELL, New' Youk City. — The classification of degrees of 
uterine prolapse made by Dr. Baer is that commonly accepted by gyaiecologists 
but to which I seriously object. It is misleading and should be abandoned. 

Wlien the uterus descends and reaches a point where the corvLx only passes out 
of the introitus, the corpus remains within the vaginal area with the possibility 
of further descent. The limit of descent is reached only when the corpus has 
passed out of the introitus with an accompanying eversion of the vaginal walls. 
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All degrees of descent of the uterus are partial until the entire organ pro- 
trudes. Therefore our classification should consist of two great groups, incomplete 
and complete. 

In the incomplete group we have two or more degrees. Por convenience, how- 
ever, they may be divided into first stage wliich would be any permanent descent 
of the uterus with patient in standing position, to a point where the cervix reaches 
the introitus. Second, where the entire cervix protrudes. In the complete group 
there can bo but one stage. 

The term ‘‘complete prolapse of the uterus,” when applied to a uterus with 
its cervix protruding but the unattached corpus still wdthin the vagina, is in- 
correctly applied because it refers to the entire organ whereas actually it includes 
only to the cervix. 

DR. GEORGE GELLHORN, St. Louis, Mo. — Eor the comparatively small group 
of total prolapses in old women who are past the age of sexual relations. Dr. 
Baer has recommended the Le Port operation. I would like to show two lantern 
slides illustrating the technic of this operation which, designed in 1870, has fallen 
into an entirely undeserved oblivion. Wliat Dr. Baer said about the end-results, 
is quite true, as this method will avail even in cases where other procedures have 
failed. Another reason for recommending this particular operation for old women 
is that it can be performed without any inhalation narcosis. At first I used to 
do it under local anesthesia, but in the last year or two I have found that a good 
twilight sleep is all that is needed. (Slides shown.) Only when a perineorrhaphy 
is added, this final step requires local anesthesia. 

DR. LILLIAN K. P. PARRAR, New York, N. Y.— Dr. Matthews spoke of 
using a retention catheter in plastic operations. It is such a radical procedure and 
has given such satisfaction that I would like to speak of it in more detail. We 
used this method at first in order to keep the interns in bed after radium had been 
applied and the vagina tightly packed. We began to use it later for preventing 
colon bacillus infection in cases of retention of urine. 

There was no staphylococcus or streptococcus infection observed from leaving 
a catheter in the bladder. There was no case of stasis where the catheter was 
left in for seven days. It has been of the greatest comfort to the patients, 
since they do not have to be catheterized. The method has saved time for the 
nurses. The important thing about it, however, is that there has been absolutely 
no infection resulting from leaving the catheter and not one pyelitis in the 70 
cases. 

DR. BENJAMIN P. WATSON, New York, N. Y. — In regard to the retention 
catheter, I have used it in these cases as a routine for over ten years and I 
think it is useful in several ways. Pirst, if one is operating on a cystocele and 
has done a reconstruction of the fascial support of the bladder it is important 
that the strain should be kept off the sutures by preventing distention of the 
bladder, and secondly, it prevents infection of the bladder. I think more damage 
is done to the pelvic floor by catheterization of the patient than by any other 
single procedure. One does not realize perhaps the difficulty the nurse has in 
catheterizing a patient on whom a repair of the pelvic floor has been done. I 
am perfectly certain that many of the bad results, especially on the anterior 
part of the pelvic floor repair, are due directly to traumatism during catheterization. 
The retention catheter for three or four days is, therefore, of great benefit. 
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DK, BAEE (closing). — As to Dr. ililler’s reference to the low incidence of 
incontinence in our series, we regard loss of urine on exertion, such ns coughing 
or sneezing, as an impairment rather than a true incontinence. 

These eases require preparation. Many of them are edematous, many of them 
have ulcers of the cervix, and we usually put them to bed with elevation of 
the foot of the bed and such treatment for the restoration of tissues ns may 
bo necessary before beginning any opcratir'c procedure. We sterilize by surgery 
rather than by radium. Sterilization when indicated should be positive and surgical 
sterilization is most certain. 

We have a low incidence of operated cervical pathologj*; 51 patients out of 
212 in whom the h}*pcrtrophy, etc. required amputation or plastic. I agree that 
this is lower than the percentages in the literature. Dr, Jeff Miller’s series is 
about the same as ours. • Dr. Ilermann Grad had a GG per cent cervical amputation; 
Dr. Pliancuf had 79 per cent, yet I think that is largely a matter of interpretation. 
Some of us regard a cervi.x with shallow bilateral lacerations as harmlo-ss and do 
not believe that it requires repair. This may account for some of the discrepancy. 

Intelligent selection of eases is, of course, the fundamental factor in the deter- 
mination of the type of operation. 

I agree that our shortest time for the followup may not have been long enough 
to justify inclusion of these more recent patients in the series, but since alt our 
end-results were evaluated personally by the same grouj) of operators, their judg- 
ment of the outcome should be trustworthy half a year after operation. 


Epidermoid Carcinoma of the Cervix Uteri: A Histologic Study to 
Determine the Resemblance Between Biopsy Specimens and the 
Parent Tumor Obtained by Radical Panhysterectomy, Dr. ICarl 
H. Martzloff, Portland, Oregon. (By invitation.) (For original ar- 
ticle, see October issue, p. 578.) 

Cervical Cancer, End-Results of Treatment by Radiation Therapy, 
Dr. "William P. Healy, New York, N. Y. (For original article, see 
October issue, p. 594.) 

DISCUSSION 

DE. CUETIS F. BUENAM, Baltuioue, Md. — A s Dr. Martzloff presented his 
paper the question occurred to me ns to liow the tissue was taken in the biopsy. 
It is necessary to take a good deal of tissue and perhaps from deeper and various 
parts of the tumor if we are going to use the cellular classification in deciding 
on the outcome and choice of treatment. 

So far as the coincidence of radiosensibilitj' and cell typo is concerned, my own 
experiences have been very much like those of Dr. Healey. However, I think that 
a little caution should bo observed both in prognosis and in treatment in deciding 
on the malignancy of any growth by its cell structure. One can ascertain certain 
general trends and certain general effects, but will find exceptions that aro not so 
very uncommon. A histologic picture indicating low grade malignancy sometimes 
is associated with a high grade of clinical malignancy. Such tumors may bo 
radiosensitive or not. In my experience this variation occurs in nil the epilhcliomns, 
but IS cemmoner in the adenocarcinomas of the cervix. A recent case presented 
the histologic characteristics of papilloma, and yet rapidly metastasized over the 
body. 
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In radiating carcinomas of the cervix there are cerain cardinal factors. The 
lirst is concerned with the distribution of the radium, the intensity of the treat- 
ment, duration of treatment and question of dosage. The second is to know 
whether or not tliere is secondaiy bacteiial infection present in the cervix,- wlierever 
possible all cases should be preliminarily treated to get rid of such infection, 
particularly the streptococcus varieties. The third is the histologic grade of malig- 
nancy, and the fourth, while imponderable, is all important, that is the natural 
resistance of the patient to the growth, also the ability to tolerate radiation. So 
far as, I know there is no method of determining in any case tliis factor, but it 
is a very important one in the outcome of treatment. 

DE. EOBEKT T. PEANK, New York, N. Y. — It is well not to be confused 
by different terminologies, or by different points of view. After all, when we view 
the cancer question today it is well to look back quite a distance in medical annals. 
"Vinren I think of the classification of cancer I am always reminded of the cele- 
brated Trousseau’s description of tuberculosis in which he covered pages udth the 
pathology of different types of diseases that were then suspected to be tuberculous. 
If we ever learn to know what the cause of cancer is, our point of view ivill be 
quite different and we will no longer be so uncertain in analyzing or classifying the 
different reactions of epithelium to this parasitic or whatever cause it may be. 

I agree ivith Dr. Martzloff that biopsy is disappointing in cataloguing tumors 
no matter how extensive the biopsy may be. Even examining many areas of a 
completely excised tumor leaves you in difficulty when deciding in which class 
it belongs. I do not operate for carcinoma of the cervix. I have not done so for 
many years, and I no longer have this material at my disposal. I cannot agree 
with the authors who attempt to establish a malignancy index and the reason 
that I consider such an index fallacious is manifold, part of tlie causes being 
enumerated by Dr. Bumam. Besides the moiphologic degree of malignancy, evi- 
denced by the number of cells and their mitosis, the stroma and amount of con- 
nective tissue reaction, and the as yet unanalyzable response of the patient must 
be taken into consideration. Consequently, the value of biopsy must be limited 
to making a diagnosis of the presence or absence of malignancy. Any further 
deductions as to the extent of invasion and the prognosis should be based on the 
extent of the disease and on local conditions rather than upon a purely pathologic 
basis. Sometimes when there is a marked malignancy so far as the cellular 
pathology would indicate, the radiosensitivity, at least in contradistinction to the 
surgical results, is such that the worst looking tumors under the microscope may 
give the best results. 

DE. W ILDIAM P. GEAVES, Boston, Mass. — The figures given by Dr. Healy 
are astonishing. His report renews the hope, that I had once formed and later 
given up, that the differences in cell-type of cervical cancers would be of great 
clinical importance in determining the nature of the treatment. 

Wliat I am about to say represents the conclusions reached in our clinic from 
our own observations and those of others. Dr. Healy ’s figures are much more 
definite than those compiled at the Free Hospital for Women by Dr. Smithwick 
and Dr. Pemberton and reported by Dr. Pemberton to this Society two years ago. 
Our figures were so little convincing that we abandoned the idea that the differen- 
tiation theory is of any great practical value in the radium treatment of cervical 
cancer, and we have subsequently paid small attention to it. 

Our viewpoint has been somewhat as follows: . We question, whether there 
actually exists a specific radiosensitivity of the cancer cells based on cell-type. 
The evidence of such a cell-quality is only empirical and circumstantial in that it 
is deduced only from the clinical results of radium treatment. The so-called radio- 
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sensitivity of n pvcn tumor is synonymous with its amcmibility to the effects of 
radium. Now this latter may, as Dr. Hcaly and others believe, be due to an 
innate variable sensitiveness of the cancer cell to radiation, or, on the otiior hand, 
it may conceivably bo the losnlt of numerous other factors of the mechanical or 
constitutional nature that have little to do with cell-type. Dr. Bumnm has referred 
to this in his discussion. 

That there arc other important factor.-,- wa.s brought out by Sniitlnvick and 
Pemberton in our scrie.s. They both found, for e.vainple, that tlio amenability to 
radium of a given cervical cancer depended more on the relative preponderance 
of connective tissue in the tumor than on the cell-typo. L would like to a.sk Dr, 
Ilcaly if ho would not agree timt the presence of connective tissue is a protective 
ageney in limiting the spread of the disease, and in offering a better chance for 
cure from radium f 

Secondly, a word should be said regarding adonocarciuoma of the cervix. Dr, 
Healy did not mention this tj-jie of cancer in his paper. ^Vhy i.s it that ndeiio- 
carciuoma of the cervix is particularly radio-resistant ? Ilegnud even recommends 
operation in those caso.s in j>rcfcrcncc to radiation. Is it not reasonable to suppose 
that its resistance to radium is due to the fact that it i.s peculiarly invasive or 
cndopliytic in character and, taking it.s origin higher up in the cervix, is conse- 
quently less accessible to the radium raysl 

There is a third disturbing fact tliat throws some doubt on a special radio- 
sensibility of cell-type. Why is it that ndcuocarcinoma of the body of the uterus 
is not amenable to radium treatment'? This radio-rcsistnuco cnimot be the result 
of ccll-t^•po, since metnslasos of tiie same tumor in tlie vaginal wall !irc extra- 
ordinarily susceptible to direct radiation, as wo have repeatedly been .able to show. 

The iiifcrcnco that we have drawn from this experience is, that cancer of the 
body of the uterus is radio-rcsistaut simply because its disadvantageous location 
prevents the adequate application of radium rays. 

Early accessible cancer of the cervix is amenable to several methods of cure 
other than radium, all of which arc purely mechanical in their action. 

In a recent review of cervical cancer cuse.s at the Free Hospital for Women 
dating back to 1S75, we have found five patients treated by high amputation and 
cautery, of whom two lived for more than 30 years, three for more. Ibun 20 years; 
one is still living *10 years after operation. In three of these cases including the 
last named, diagnosis was confirmed by biop.sy, and in the other two the pathologic 
description loaves little doubt of the diagnosis. 

It has been my belief that radium when properly applied to cancer cells, kills 
them as surely as does the knife or cautery irrespective of whelhcr they are 
anoplastic or adult, spindle or spinous, unripe or ripe; and in the last analy.sis 
there is no more justification for the expression radio-scn.sitivity than there would 
be for loiifc, or cautery-sensitivity. 

DR. JAilES E. KING, BufpatX), N. Y. — Three important iioints are often 
overlooked which if considered will not infrequently give a hint n.s to the prognosis 
and treatment. It is a well recognized fact that the younger tho patient tlie 
more rapid the growth and the more extensive tho lymphatic involvement. The 
second point is the type of tumor. The infiltrating typo is more likely to have 
early metastases and will often, even in an early growth, show wide lymphatic 
extensions. The third point is also very important, and that is that intangible 
something, call it immunity or resistance or what you will, but that something that 
resides in all of us which when present helps to determine a cure, and when absent 
is one of the factors that gives rise to early extension and recurrence at the point 
of local growth. 



734 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Dr, Healy has touched upon the question of lymphatic exteheion where the local 
tumor has been cured. I would like to show one slide which will illustrate fairly 
well this fact. This patient was in the early forties when there was discovered a 
very early, infiltrating typo of carcinoma. Slie was treated by radium and 
eight months before her death she complained of vague pains in the abdomen. It 
was only two months before her death that the pelvic involvement was found. At 
autopsy was found the small shrivelled uterus; bladder, rectum and adjacent tissue 
were not involved, but the entire retroperitoneal tissue was a complete mass of 
carcinoma, the abdominal vessels being completely surrounded by this extensive 
growth. This is the third case of this kind that has come under my observation 
and all of them were early cases and gave clinically and microscopically a perfect 
local cure, and yet the involvement of the retroperitoneal tissues was extremely 
extensive. 

DR. GEORGE GRAY WARD, New York, N. Y. — I wish to show four slides 
which give the results that we have obtained at the Woman’s Hospital by irradiation 
of the cervix. These are five year results in 1920, 1921 and 1922. Two years ago 
we reported at the meeting of the American Medical Association our results and 
since that time we have two more five-year series and we have been able to continue 
the follow-up on the cases previously reported. 

In primary carcinoma of the cervix treated with radium alone, our five- 
year end-results of all classes show 24.6 per cent of the cases traced and 
23.1 per cent treated living today. Of the early , cases class I and II we had 56.7 
per cent traced and 53.1 per cent cases treated living after 5 years, 

DR. HEALY (closing). — Both Dr, Burnam and Dr, Graves referred to the 
question of adenocarcinoma. We did not touch upon that subject at all. We 
were discussing only epidermoid carcinoma of the cervix which represents about 
96 or 98 per cent of all primary cancers of the cervix in our experience. 
In only 2 to 4 per cent are adenocarcinomata of mucous gland origin found. 
There are quite a number of errors in diagnosis, however. Cases that are 
called adenocarcinoma of the cervix are often not true adenocarcinoma but are 
secondary to adenocarcinoma of the corpus or are secondary structural variations 
in primary epidermoid carcinoma of the cervix that resemble adenocarcinoma. 

Of the early cases in Dr. Bailey’s list that we reported, two were adenocarcinoma 
of the cervix and have remained well now for seven years. 

We think that one of the important things that our study brings out is the 
decided difference between surgery, which is a purely mechanical agent, and 
irradiation therapy which is a biologic agent. Therefore, the results in surgery are 
always going to be handicapped tremendously by the malignancy of the tumor 
cell under consideration and we feel that our study makes this suggestion to 
the man who still feels that he must do a hysterectomy: if he wishes to improve 
his results he will be wise to have biopsy specimens of his cases first, and if he 
finds that the case is in the third or so-called anaplastic group he should avoid 
operation on that case. The surgical results are poor in that group. 

DR, ARTHUR H. CURTIS, CmcAGO, III. — Dr. Graves stated that it is his belief 
that radium gives unsatisfactory results in carcinoma of the body of the uterus. 
My understanding has always been that operation yields such fine results that we 
need not turn to radium. In those instances in which operation has been contra- 
indicated and in which we have employed radium in treatment of corpus carcinoma 
our results have been very satisfactory. I wonder whether the experience of others 
is in accord with Dr. Graves’ statement? 
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DE.. ■WrLLlA:M P. HEATA’, KrAV York, N. Y.—\Vc bclicvo tlmt there is a 
limited number of eases of adenocarcinoma of the body of the uterus that vrill 
respond to radiation satisfactorily but you must divide adenocarcinoma of the body 
of the uterus into two types: the so-called superficially growing adenocarcinoma which 
is not an invading type of tumor; and the infiltrating adenocarcinoma which quickly 
extends into the lymphatics and throws out distant metastases. The first group 
responds well to radium ; the second group represents essentially a surgical condition. 

The Surgical Treatment of Sterility, Dr. William ICerwin, St. Louis, 
Mo, (By invitation.) (For original article, see p. 641.) 

DISCUSSION 

DE. BEOOKE M. ANSPACII, PiiiLADELruiA, Pa.— As a basis for my remarks, 
I look the 40 eases of sterility consccxrtivclv seen in private practice since we 
began to use the Eubin test in 1923 until November of last year. I have followed all 
but two. I excluded all in which a preliniinaTy test showed the husband unfitted 
for procreation; all in which sterility wns simply one of a group of sjTnptoms and 




not the chief complaint; all with gross peWe disease and manifest pathology’, 
and all in which the sterility had not lasted for the accepted measure of time — 
in the absolute cases, three years, and in the secondary cases, two years. 

A small part of the treatment was surgical; most of it consisted in the use of 
alkaline douches preceding coitus, elevated hip posture, local treatment of infected 
cervices, calcium lactate, etc. Five times we dilated the cervix and used a stem. 
Once we shortened the round ligaments and elevated much hypertrophied ovaries. 
Four times we did a salpingostomy. The results show that if you give the sperm 
and the ovum half a chance they will do the work. 

There were 26 Eubin positive tests in this series and pregnancy occurred in 17. 
Dr. Thos. E. Morgan, who does the Rubin tests for me, reported C modified positive 
cases, that is: a small opening on one side and occlusion on the other. In this 
group, there was one pregnancy; two had questionable early miscarriages. The result 
of the 17 pregnancies in 24 Rubin positive cases was a healthy child at term in 
ten; normally pregnant at present — one patient at two months and one at four 
months; four early miscarriages and one cesarean for toxemia at the seventh 
month. In judging a patient sterile, we made sure tlmt persistent efforts had been 
made to become pregnant. 

In regard to the efficacy of the treatment wo advised, we cannot draw sweeping 
conclusions because four of the patients went three, and one patient four years 
before she became pregnant; meanwlulo they had stopped doing what we advised 
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or did it only in a desultory way. In seven of the cases, however, conception 
occurred within seven months. 

The outcome of attempts to open the tubes has not been satisfactory in my 
experience. Being unaware of the excellence of Dr. Kerwin’s and Dr. Gellhorn's 
work, we tried to find a plan of operation which would assure a permanent passage- 
way between the ovary and the tube, especially applicable to those cases in which 
the obstruction occurred at the outer extremity. My associate. Dr. Alfred Heineberg, 
devised such a plan, in which he opens the bulbous extremity of the tube and 
partially buries the ovary within it. (Figs. 1, 2, and 3). A sodium iodide picture 
taken six weeks after Dr. Heineberg ’s operation showed that one of the tubes was 
open, so that his plan evidently was usccessful in so far as maintaining a communica- 
tion between the tube and tlie peritoneal cavity as well as the surface of tlie 
ovary; subsequent circumstances have withheld the possibility of conception in 
this case. 

All of the salpingostomies that I have done have been failures, partly at least 
because the occlusion has recurred. I would be inclined to think that the inlaying 
of the strands of catgut must be a considerable factor in the large iJroportion of 
successful results reported by Dr. Kerwin. I have never urged the operation of 
salpingostomy. I had one very distressing experience. In this case the injection 
of sodium iodide was followed by a great deal of pain. The temperature, however, 
was elevated only for a few hours, and rapidly subsided and I operated witliin 
two weeks. This patient developed a streptococcus peritonitis and died ndthin 36 
hours. There is a real danger in these operations unless we take the greatest care 
to be sure that there is no lurking infection in the tubes. I would not operate 
again in such a case until two months had passed after an iodide injection. 

DE. JOHN 0. POLAK, Brooklyn, N. Y, — Dr. Kerwin’s results are rather re- 
markable. "We have perfoimed this operation 51 times and we have had seven 
successes with ten babies as a result. The point made by Dr. Keiwin, and which 
should be emphasized, is the selection of cases. There are two classes of cases in 
which this operation is applicable: One, the hydrosalpinx where the abdominal 
ostium is closed by a perisalpingitis as the result of an infection in the peritoneum; 
and the other, the gonorrheal case which has not been complicated by a mixed 
infection. Some good results may be obtained in these two groups of cases. With 
infection of mixed origin the failures udll be frequent. 

Dr. Kerwin’s technic is similar to that which we have used. I would call par- 
ticular attention to the point he made regarding preoperative preparation. The 
check-up of the sedimentation time, the injection of milk in cases with a gonorrheal 
history, all contribute to the success, and success depends upon just these two 
things — the selection of the case and the dexterity of the operator. 

DE. J. C. LITZENBBEG, Minneapolis, Minn. — If the accepted definition of 
the genius is correct, “the power of taking infinite pains,” it requires a genius to 
treat sterility, for if there is anything that requires infinite painstaking it is the 
solution of the problem of the sterile woman. We are too apt to think in terms 
of our failures instead of the small percentage of our successes. Anyone who 
obtains 25 per cent of successes in any procedure for sterility has a success, and 
yet in discussing this paper we might say that Dr. Kerwin failed in 75 per cent 
of his cases. That is the way the profession is apt to look upon anything that we 
propose for the handling of cases of sterility. 

Some years ago I advocated studying all women who were sterile to find out 
whether they had a low basal metabolism. So far as I know, the medical profession 
has not accepted my ideas verj* enthusiasticalty. I am achieving a 25 per cent 
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success only, but I mn not discouraged. During this last year u'C have treated 
15 \Yomcu with a low metabolic rate and we failed in eleven, although I look at it 
in a difCerent way tliat is, that we have .succeeded in four and tlius have created 
four exceedingly happy families. 


mat Can We Learn From a Study of Mortalities? Da. Joux Osborn* 
PoLAK, and Donalo G. Tollefson, Brooklyn, N. Y. (For original 
article, sec October issue, p. GOO.) 

DISCUSSION 

DR. FRED L. ADAIR, Mikj.'C.vt'Oi.ts, Mixn. — I have not made such an extensive 
analysis of the cases that I have to report and my analy.sis is limited practically 
to the fatalities. I agree very heartily with Dr. Polak so far as preoperative study 
of the cases is concerned. In some elective operations however it seems advisable 
to undertake the operation in spite of unsatisfactory conditions that have been 
discovered at the preliminary examination. 

I have brought several sets of hgures for comparison. The fiT.st group represents 
100 cases comprising abdominal operations of different Icind.s in private gi'iiecologic 
practice. The fatalities were a little over 3 per cent. The only fatality that 
resulted from what might be considered an elective operation was in a young 
woman who liad been tlioroughly .studied and liad been in apparently sati.sfactory 
physical condition. Slic had a ratiier large interstitial fibromyoma and was very 
desirous of having her uterus conserved. In this case a myomectomy was done 
and she .subsequently developed a wound infection and later a peritonitis and died 
on the fourth day. The otlier cases of death in tliis scries would hardly be con- 
sidered ns elective procedures. There were two intcr.stitinl pregnancies, one volvulus, 
one ruptured uterus and one bilateral hemorrhagic cyst. In addition to the 
laparotomies in the private scries tlicrc were 35S vaginal operations, not including 
treatments with radium, in which wc had no fatality. There were 51 S cases in all 
with a mortality of approximately 1.1 per cent, 

I have another series from the Stiuncapolis General Hospital, wliich represents 
a verj' diversified service, especially so far ns the staff is conccnied, no one man 
operating on any large proportion of the cases. In this scries we have a total of 
3G3 laparotomic.s with 19 fatalitie.s, about 5.5 per cent. There wore 51 hysterec- 
tomies of various tj'pcs, with two deaths; one witli a general peritonitis .and the 
other from surgical shock. In GO cases there were various types of uterine sus- 
pension, with three deaths or 0 per cent, Tlicrc were various types of salpingectomy 
in 189 cases wath G deaths, making a percentage of ,3.2. One of these was from a 
fulminant streptococcic peritonitis, one from peritonitis, one from pulmonary em- 
bolism, one from secondary postoperative hemorrhago, one intc.stinal obstniction, 
and one a paralytic ileus. Wc had 19 cxtrautcrinc pregnancies. Wo had, aside 
from the laparotomies, 523 minor operations with O.G per cent of fatalitie.s. 

DR. JOHN FRASER, Montreai,, Cakad.a. — O f the many interesting facts which 
emerge from this highly important study which Dr. Polak has presented to ns, 
two stand out preeminently: 

First, the importance in a clinic of any size of establishing definitely on a firm 
footing what is and wliat should be a relatively satisfactory operative result. 

In our clinic during the period which has been passing under review wo have 
had 2281 major operations with G7 deaths. This is our complete mortality in 
these operations, a mortality which works out at about 2.4 per cent, and this 
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mortality seems to me a justifiable one. In a complex clinic it is dilBcult to 
regulate the admissions, and with the great variety of cases admitted, some of 
which demand immediate attention W'C are bound to have a mortality over wMch 
we have not a complete control. 

The second point I particularly want to emphasize is the importance of as 
prolonged a stay in hospital piior to operation as possible. We have had in our 
clinic for a long time a custom which possesses certain advantages. For instance, 
patients admitted for the purpose of abdominal operation are encouraged and are 
made to remain in bed for a definite interval, lasting at least four days, and pref- 
erably in certain cases, such as fibroids, for a longer time. Especially if the 
patient has suffered from hemorrhage, I do not think you can have too long a 
preoperative period. During this quiet interval it has been our custom to undertake 
a thorough general examination, frequently done by a trained internist. In this 
manner not only do we detect definite organic changes outside the genital area, 
but we are hoping there will be developed a system whereby we can sort out that 
unfortunate group in which we get the mortality. There is no question that there 
is a certain group of patients where one has made a careful examination and has 
been very careful at the operating table, and yet we meet with a tragic issue. 

I realize with Dr. Polak the advantage of the blood count and the usual 
laboratory tests. The anesthetic in our clinic is administered by a trained anes- 
thetist. We usually use gas and oxygen followed by ether. 

DE. JOSEPH L. BAEE, Chicago, III. — I wish to emphasize three points : First, 
the prolongation of operation. Dr. Polak showed on the chart that ninety minutes 
for the combined abdominal and plastic operation was safe. One method of 
shortening the time of combined operations would be to control the cervical con- 
dition at another time. That is usually a longer part of the vaginal work than 
any other and the cautery could take care of cervical pathology in many instances, 
either at some interval before the operation or several months after the main 
operation. 

Second, the point that routine appendectomy is pernicious. I believe we cannot 
emphasize this too strenuously. 

Third, the value of the sedimentation time as an indication of the absence or 
presence of infection. We are adhering to the sixty minute time. 

DE. JOHN O. POLAK, Brooklyn, N. T. (closing). — The gross mortality in 
this series was 2.6 per cent and I am glad to hear that Montreal has a mortality of 
2.4 per cent. We believe the mortality in elective procedures should be less than 
2 per cent. 

I wish to call your attention again to several points which were very rapidly 
passed over in the paper. First, as to the significance of blood change. Patients 
with leukopenia who had a white count of less than 7000, have shown a very much 
stormier convalescence than those with a normal blood picture. 

Another important point is the significance of the sedimentation test. In the 
sixteen cases which we classed in the fulminating type of infection, there were 
twelve cases with lesions which showed inflammatory activity. Every one of these 
cases had a low sedimentation time and should not have been operated if wo 
had adhered strictly to the CO or 90 minute rule. I think GO minutes is perfectly 
safe. 

Our cases of embolism have been in the patients with low hemic content. Since 
we have transfused our patients whenever the hemoglobin is below 50 per cent 
and have insisted that all fibroids should have a longer period of rest in bed prior 
to operation, we have had fewer emboli. Since we have abolished the use of clamps 
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on the broad ligaments prior to ligating them, the incidence has been less. The 
woman who has a pronounced secondary anemia is more apt to have embolus 
because a small amount of infection is more serious to her. The woman who rests 
in bed iucrcasos her resistance. Embolus has occurred where omental adhesions 
have been extensive and trauma has been done to the omentmn. 

I feel wo should all come out franhly and state our stories. We arc always 
quoting our successes but seldom review our failures. It is very comforting to 
Icuow that clinics- like those of Drs. Chipman, Ward; and Adair also have an 
operative mortality. 

Clinical Results Obtained With Ox3rtocin and Vasopressin, the Recently 
Isolated Principles of Pituitary Extract, Dus. George Gray Ward, 
Edward C. Lyon, Jr., and George S. Bemis (by invitation), New 
York, N. Y. (For original article, sec p. 655.) 

DISCUSSION 

DR. N, S. IIEANEY, Ciiic.\GO, Ilu — I would like to ask whether an inspection 
of the cervix was made in all these fifty cases to rule out tears of the cervixl 

DR. F. C. GOLDSBOROUGU, Buffalo, N. Y. — There has been a groat deal of 
woik done by tiic pvofc.‘'sion with pituitrin but without much agreement. Dr. Abel 
and his coworkers agreed not so many years ago that there was only one substance 
in pituitrin. The research department of a chemical manufacturing concern has 
concluded thcic arc two principles and I think we should wait until we got proofs 
from phannacologists before we accept these two substances. 

I do not think tliat the slight blood pressure rise shown by Dr. Ward is par- 
ticularly objectionable. There is a decided drop in blood pressure immediately 
after the delivery of the child and if pituitrin has any particular eftcct on raising 
the blood pressure it will not raise it to the point of being dangerous. The differ- 
ences shown in this small series of cases are not so vciy striking as to show an 
advantage of the oxytocin over the old pituitrin preparations. As a depressor 
substance it is not of mucli value in obstetric work. 

DR. JOHN O, POLAK, Brooklyn, N, Y.- — ^AVc have been making a study of 
this subject. First wc made a study of the normal drop in blood pressure after 
labor aud wc found that the drop, except in toxemic cases, was a minor factor, a fall 
of from 10 to 15 points. Di the toxemic cases wo have seen a drop of from 30 
to 100 points. 

In the study of the two drugs wo have not used the two ampoules as suggested 
by Dr. Ward but only one. In observations with one ampoule in GO cases, 30 with 
pituitrin and 30 with oxytocin, wc have found that there is little or no difference 
except that in the 30 cases in which oxji.ocin was used the blood loss was greater. 
In these cases the cervix was inspected. 

In the third stage of labor in toxemic cases I do not believe that there should 
be any fear in using pituitary extract because its action is so transient. 

DR. FRED L. ADAIR, Minneapolis, Minn.— The point which should bo kept 
in mind is that there seems to be considerable variation in the action of pituitary 
extract on both blood pressure and uterine contraction. This extract presumably 
contains both the oxytocin and the vasopressin principles. 

DR. WARD (closing).— I wish it clearly understood that wo have not ndvocat^ 
the use of oxytocin in this paper. Wo were asked to make a comparative study and 
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in the limited time at our disposal we were able to select only 100 cases in order 
to test out the two products. We have simply recorded very carefully our ob- 
servations and had the charts made. We do not in any way advocate the ad- 
vantages of one drug over the other, but are simply presenting it as a clinical 
study and as it appears to us in this very small series. 

We observed that the differences were very slight, as Dr. Polak did. In the 
first series of 48 cases the difference shown in the effect of these drugs was slight 
and in the last series we doubled the dosage on this account. 

Eeplying to Dr. Heaney’s question it has always been our custom to carefully 
inspect the cervix, for we believe that there is a distinct advantage in taking care 
of laceration of the cervix at that time. In other words, in this series there was 
no case where there was any bleeding at all that came from the cervix. 


Endometriosis Following Salpingectomy, Dr. John A. Sampson, 
Albany, N. Y. (For original article, see October issue, p. 461.) 

DISCUSSION 

DE. JAMES A. COESCADEN, Neav York, N. Y. (By invitation). — Of the many 
points of interest in the biologic relation of this study to the subject of anaplasia, 
the similarity and yet the dissimilarity between the malignant and benign growths, 
there are three points that attracted my interest. First is the importance of proving 
or disproving the endometrial nature of these growths and certainly the great 
importance that this particular presentation has upon the evidence that endometrial 
tissue may be freely transplanted, that is, using the term of the plastic surgeon, 
free transplantation as against the pedicle transplantation. Should they be con- 
sidered as resulting from free transplantation? I feel that the certain determina- 
tion of the endometrial origin of these growths is important, because all endometrial 
tissue may easily be destroyed either anatomically or radiotherapeutically. This 
fact applies particularly to the extensive infiltrating endometriosis cases rather than 
to the simple chocolate cysts. Mutilating operations requiring resection of the 
intestine, broad excisions of the rectovaginal septum, seem to me to be unnecessary 
if it is certain that these are endometrial growths. Sterilization will accomplish 
what now is done with these severe operations. The only indirect evidence I have 
is offered by two cases in which operation was abandoned because of the extensive 
infiltration. Subsequently these patients were sterilized by irradiation and from 
2 to 5 years they were symptom free and did not present on physical examination 
any evidence of infiltration. 

The study of this endometriosis problem is very interesting. One reads the 
literature and notices that there is an enormous amount of direct evidence that 
spread by contact is common. The proof that there is an actual flooding of 
endometrial tissue from the uterine cavity out into the abdomen is less certain and 
in this respect I regard this present communication of Dr. Sampson’s as most 
important. WMle to me he has not absolutely shown that these transplants were 
entirely separated from their circulatory supply, nevertheless the evidence here 
presented tends to show that some of them were and that the route of the endo- 
metrial transplants from the endometrium or the tubes toward the endometrial 
cavity has at last been shown. 

The last point covers the case of a tumor which I lifted from the vaginal wall 
about 3 cm. below the level of the cervix, I cm. in diameter, covered completely by 
the vaginal mucous membrane but adherent to it. The woman had had no children 
and there had been no extraordinary trauma. She had had a myomectomy some 
years previously. The structure of the tumor showed a fairly large amount of 
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smooth muscle stroma surrounding tn^ical small glaild-liko spaces, with more or 
less typical stroma o£ the endometrium, and after a long study it was pronounced 
adenomyoma. It is difficult for me to see how there could have been a free 
transplantation of this tumor in the absence of trauma to the mucous membrane 
and in view of the circuitous route it would have followed had it been transplanted 
through cither the Ij'mphutics or the blood stream. 

DR. NOBLE SPROAT HEANEY, Chicago, Iix.— I am getting used to the 
sensation of coming to these meetings year after year and finding that Dr. Sampson 
has again outthought us and has a convincing explanation for n clinical phe- 
nomenon for which we have had some satisfactory explanation other than the truth. 

tVlien I was with Ro.sthoni in Heidelberg and later in Vienna I heard liim 
adr-iso the exsection of inflamed tubes rather than amputation in order to avoid 
the painful nodules occasionally found in reoperated patients. Since then I have 
avoided amputation for this reason. 

I have had two cases of cndomctrio.cis of the abdominal wall where previously 
only salpingectomy had been performed. In both eases the uterus was firmly ad- 
herent by one or both horns to the incision line. One of these eases had a men- 
struating scar, but I am soriy- to say I failed to make a thorough examination of 
the uterine horns. 

Dr. Sampson refers to the two eases which I reported in 1025, of endometriosis 
of the laparotomy scar following incision of the fundus to remove gestation 
products. He feels that if a study were made in such cases endometriosis of the 
uterine scar should be found. I do not know whether this would be true or not. 
I did not open the peritoneum in these two caso.s, at least not widely enough to 
inspect the pelvic organs. Neither hud symptoms suggo.stivc of that at the time 
of the operation. Case one considered me directly resimnsiblc for her endometriosis 
and has passed from observation. Case two I have subsequently operated upon for 
fdiromyoma with monorrhagia. The uterus was removed vaginally and no area 
suspicious of endometriosis was found in the utenis, though the normal appearing 
uterine scar was not microscopically studied. 

I support Dr. Sampson in his recommendation to perform salpingectomy with 
the cautery. I have used the light nasal loop in treating such cases of endo- 
metriosis where I was anxious to conserve childbearing. tYlicrc I encountered 
lesions that were small and isolated or where they were superficial and could 
not be easily excepted I have used the na.sal snare quite freely. At Dr. Curtis’ 
suggestion I have observed their postoperative course nnnd convalescent iieriod most 
carefully and I have seen nothing to indicate that the cautery is harinfvd. 

I have been opposed to operating upon eases of postoperative residual pain in 
the lower abdomen for “adhesions” if I could find no palpable difficulty under 
anesthesia and if the patient gave no evidence of constricted bowel or ureters. Dr. 
Sampson has found that among tho so-called adhesion cases a moderate number owed 
their symptoms to unsuspected endometriosis. I shall study ray eases more thor- 
oughly and may operate at least upon those adhesion cases having dysmenorrhea 
even though not tj'pical of endometriosis. 

I had one case of endometriosis of the vagina following a plastic operation. I liad 
done previously a curettement and high bladder advancement and the endometrioma 
was small and in the advancement scar. 

I also am surprised at the infrequency of endometriosis of the laparotomy scar 
following cesarean section and have wondered if tho infrequency might in some 
way bo associated with that katabolic phenomenon called involution of the uterus. 

In conclusion I would say that it looks to me ns if the opponents of Dr. Samp- 
son’s etiology of endometriosis are in an inextricable corner. 
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DE. EMIL NOVAK, Baltimore, Md. — ^E ach year Dr. Sampson gives ns some- 
thing more to think about in connection with his work on endometriosis and, as 
he himself says, “a few targets to shoot at.” As he showed his slides I was 
impressed by the fact that I could duplicate practically eveiY one of them in our 
own laboratory from sections, not of tubal stumps, but of the interstitial portions 
of tubes which had not been removed but which were still attached to the uterus. 
This is particularly true in connection with salpingitis, especially of the type 
commonly designated as salpingitis isthmica nodosa. Witli this lesion the lumen 
of the tube often appears to split up, so that there are many islands of mucosa, 
sometimes tubal, sometimes endometrial, scattered throughout the muscle tissue. 
Whether this is due to a proliferative change in the tubal epithelium, or whether 
it is to be explained by the fomation of many diverticulum-like outgrowths, I do 
not know. Dr. Everett, who is at present handling the routine pathologic material 
in our laboratory, made the same observation. It would, therefore, seem that 
before drawing any conclusions as to these changes which Dr. Sampson has de- 
scribed in connection with tubal stumps, one ought to check up the observation by 
studies of the interstitial portions of normal and inflamed tubes. 

DE. SAMPSON (closing). — The possibility that the endometriosis in and 
about tubal stumps found at the second operation might have been present 
at the first one, was considered in this study. In two of the cases men- 
tioned in my paper, where one tube and ovary had been removed at the 
first operation, an endometriosis was found in both uterine cornua at the second 
operation. These two cases were described as those in which an endometriosis was 
probably present in both uterine cornua at the first operation. I do not believe 
that one can always determine by the liistologic structure of an endometriosis in 
and about a tubal stump whether or not it was present prior to the first operation. 
When the endometriosis evidently arose from the outgrowth of the tubal mucosa 
from the end of the severed stump, it would seem that the operation must have 
been responsible for it. Endometriosis was found in or about the tubal stumps in 
30 of 36 patients who had had a previous salpingectomy or tubal sterilization. The 
incidence of endometriosis in this situation was surely much higher in these cases 
than in women who had not had a previous operation. The number of cases 
which I have studied is too small to accurately determine the incidence of misplaced 
miillerian mucosa in this situation, both in women who have had a previous sal- 
pingectomy and those who also have not been operated upon. 

DE. H. S. EVERETT, Baltimore, Md. (By invitation). — We have been making 
sections through the uterine cornua in practically all of the uteri removed during 
the past year and we have observed very frequently this same picture that Dr. 
Sampson has shown. I have no exact figures and have not been taking sections 
further out through the isthmus of the tube, so that I cannot answer that portion 
of Dr. Sampson ’s question, but it is a very frequent picture in the cornual portions 
of uteri from which the tubes have not been previously removed. 

DE. OTTO H. SCHWAEZ, St. Louis, Mo. — Where this actual endometrial 
tissue was found, was the fact taken into consideration that these cornua were 
stitched and therefore a considerable constriction was placed upon the lymphatics 
in this area? I believe it has been conclusively shown that endometrial tissue is 
also carried by way of the lymphatics and perhaps in the constriction of the 
lymphatic system this may have happened. 

DE. SAMPSON. — have not taken that into consideration. 
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Cyclical and Other Variations of the Tubal Epithelium, Dr. Emil 
Novak and Dr. H. S. Everett (by invitation), Baltimore, Maryland. 
(For original article, see October issue, p. 499.) 

DISCUSSION 

DE. JOHN A. SAMPBON, Albany, N. Y. — ^I have never studied this problem 
and, therefore, am not in a position to discuss it. I have been much interested in 
the histologic study of the tubes of patients udio were menstruating at the time 
the tubes were removed. These studies were made with a 'view of the possible 
finding of bits of endometrial tissue in the lumen of the tube and also of detecting 
the reaction of the tubal mucosa to menstruation. I was much interested in a 
cell which is frequently found wedged in between the tubal epithelial colls. The 
protoplasm of this cell does not stain and I, therefore, called it the “white cell.” 
At first I found it only in the tube and hoped that it might be characteristic of 
tubal mucosa. Later studies demonstrated it in the uterine muco.sa and in one 
instance in an ovarian carcinoma. The cell apparently wanders from the sub- 
mucosa into the overlying mucosa. 

, DR. EMIL NOVAK, Baltimobk, Md . — Wc look upon these colls, which Dr. 
Sampson speaks of, as wandering blood cells. They givo the imprcs.sion of a 
nucleus surrounded by a clear halo. 

DE. SAMPSON. — You do not consider them characteristic of mullerian mucosa? 
DR. NOVAK. — No, wo do not. 

DR. SAMPSON. — I found out to my sorrow that they were not. 


JOINT JIEETING OF THE NEW YORK, PHILADELPHIA, AND 
BOSTON OBSTETRICAL SOCIETIES 
MEETING APEIL 10, 19ZS, IN NEW YOEE CITY 

Dr. Charles C. Norris and Dr, R. A. Kimbrough, of PhiladelpMa, pre- 
sented a paper entitled Relaxation of the Anterior Vaginal Wall. 

(For original article, see page 675.) 

DISCUSSION 

DR. STEPHEN RUSHMORB said that the impression made by Dr. Norris’ 
paper was very favorable, because he has suggested some of the admirable char- 
acteristics of the old-time gynecologic plastic operating of which there is littlo 
at the present time. Wo think chiefly of the tediousness of some of tho old opera- 
tions which were hackbreaking to tho assistants and time-consuming for the pntient 
and operator, but were cliaractcrized by a certain precision and exactitude which is 
often forgotten in gjTiecologic survey today. Too little attention is p.-iid to what 
may be called tho cosmetic effect of plastic operations in the region of the external 
genitals. 

The most important of tho conclusions of Dr. Norris is that in which he calls 
attention to the fact that in order to carry out a satisfactory plastic operation, it 
is necessary to know beforehand just what the condition is with whicli one is deal- 
ing. Stated in this form it is an ideal impossible of attainment in plastic opera- 
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tions oa the anterior vaginal wall, because in practice we do not find those struc- 
tures which are portrayed in the books of anatomy. They speak of the urogenital 
diaphragm as consisting of two layers of fascia and various muscles arranged be- 
tween these layers, but when we come to operate on the relaxed anterior vaginal 
wall ten or fifteen years, perhaps, after the first childbirth, when there have been 
a series of six, eight, or even ten labors, we find a condition which does not at all 
resemble what the anatomist has portrayed. 

The possibilities of injury in the anterior vaginal wall give an ample supply 
of possible changes. There may be dislocation of the vagina, a tearing away of 
the vagina from the other structures, the vagina itself in prolapse; there may be 
cystocele; there may be urethrocele without any particular relaxation of the 
sphincter of the bladder. More commonly there is cystocele with relaxation of 
the sphincter of the bladder and with a certain amount of urethrocele. In the 
stretching of the urogenital diaphragm with a certain amount of submucous lacera- 
tion, the tissue may be torn away from the bone on one side or on the other, and 
a reef in repairing the anterior vaginal w'all may be placed in the untom part of 
the diaphragm and leave unsewed the part where the lesion has taken place. It is 
rather difficult to recognize sometimes just where the lesion has taken place, and 
if it has been symmetrically distributed and there is general stretcliing without 
much localized tearing, taking a reef is perhaps the best procedure, but is not to 
be considered very satisfactory from the point of view of exact surgery. 

Dr. Norris used the term urethrocele as applying to a condition that perhaps 
could not be detected by ordinary clinical examination. Does it not tend a little 
to obscure the clarity of exposition to use the term in that way? Urethrocele, Dr. 
Rushmore assumed, strictly speaking means a tumor, swelling, or lump of the 
urethra or containing the urethra, and if we cannot detect it by the ordinary 
means, that term should not be employed. 

One of the ways of dealing with relaxation of the sphincter is to take up the 
slack by reefing, sometimes with a Pezzar catheter in the urethra. We test the suc- 
cess of the operation by pulling on the catheter. If it comes out easily, we have 
not taken up much slack; if we cannot pull it out, we have taken up too much 
slack and have to do it over. It is a very clumsy test but in some cases it seems 
to be all we have to depend on except the postoperative function. 

There is another condition which may be troublesome clinically, namely, hyper- 
trophy of the anterior vaginal wall under the urethra, which, judged by the ordi- 
nary tests is not a urethrocele, — it does not contain mucous membrane of the 
urethra, — but it is the thing the patient feels, or rather, notices. If the redundancy 
of the anterior vaginal wall is not removed at the time of operation, the patient 
comes back six or eight weeks later and says that the prolapse of the uterus is 
recurring. On examination the uterus is found to be just where it was at the close 
of the operation and the anterior vaginal wall, except for this small area, just 
below the external meatus, does not protrude. But the patient is aware of some- 
thing sticking out. It is a simple thing to take off under local anesthesia. It is, 
however, better to take it off at the time of the first operation. 

There is one point that Dr. Norris makes which cannot be overemphasized, 
namely, that the operation should be fitted to the surgical condition. A typical 
operation is useless for an atypical condition. There is no single typo of opera- 
tion that we can apply to all conditions of the anterior vaginal wall, in the first 
place, because of the anatomic conditions which Dr. Norris has considered at such 
length; and in the second place, because of the age of the patient, the social con- 
dition, and various other factors. So we have to take into consideration these two 
things: first, to find out as exactly as possible before operating just what the 
condition is with which we have to deal. The x-ray would seem to be a very 
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helpful proccduTO, as portrayed by l^r. Norris, i?! helping us to find out tho con- 
dition of the sphincter. 

DR, R. M, BAA^TuS said that Xlalbnn and T.andlcr describe the muscles as tho 
most important stiaiclurcs which support the pelvic organs; Edward Martin de- 
scribes the fasciae as the all important structure and Robert Frank describes both 
of those stnicturos as equally imporbrnt. The latter assigns a fixing or holding 
function to tho intracellular connective tissue and a supporting function to the 
musculofascial diaphragm. 

The vagina pierces the urogenital diaphragm or triangular ligament and sepa- 
rates it into an upper and lower segment. The urcllira pierces the upper seg- 
ment and with the bladder is fixed or held in the anterior wall of the vagina by 
tho intracellular tissues described by some anatomist as the visceral layer of 
endopelvic fascia, which is a division of the pelvic fascia. This fascia extends from 
the arcus tendinous of the pelvic fascia on cither side to the urethra and bladder 
and from tho cervix to the .symphy.sis pubis. As the urethra passes through the 
urogenital diaphragm tho compressor urethra muscles and holding strands of con- 
nective tissue surround it. 

In 1919, Joseph llalban clarified tho anatomy by describing two independent 
sets of fasciae, i.c., an endopelvic fascia which is continuous with the cudoabdora- 
inal fascia, — a thin, widc-meshed connective-tissue structure, which in tho female 
pelvis becomes thick sheathed, — and an individual muscle fascia which is a dhi- 
sion of the pelvic fascia. He holds that the most important structures in tho sup- 
port of tho pelvic organs arc the jnusclc.s and their individual fasciae. 

Dr. Rawls agreed with many but not all of Dr, Norris’ conclusions. Halban 
and Taudlcr and Edward Martin have shown that injurj’ to the anterior wall, caus- 
ing cystocelo is most often between the cervix and bladder and posterior to tho 
ureteric ridge and trigone. Tlie former have also shown that urethrocele is duo to 
injurj' to tho anterior vaginal wall near the attachment at the sj-mphysis which 
results in a sliding cystocelo with urcthrocolc. Therefore a cystocclc cannot by a 
dragging or pulling cause an injury to the vesical sphincter which is anterior to 
tho ureteric ridge and the trigone, the most fixed points of the bladder, but the 
vesical injury and the injury resulting in urethrocele occurred at the same time as 
tho injury causing the cystocelo. 

Dr. Bawls likewise did not believe that incontinence of urine can be due to 
urethrocele with a minor injury to the vesical sphincter. The test for incontinenco 
of urine should be made with a full bladder and for urethrocele after the patient 
has voided. In tho latter condition a dribbling of urine will then denote a 
urethrocele and residual urine in its diverticulum and not be an indication of a 
minor injury to the vesical sphincter. 

Further, in his experience a funnel-shaped urethra in a cystogram does not 
always indicate a urethrocele or that other operative procedure than' a cystocelo 
operation is necessarily indicated. Dr. Rawls showed cystograms of 2 cases with 
a funnel urethra and neither had any subjective or objective sj-mptoms of a 
urethrocele. In the postoperative cystograms there was a normal urethral shadow 
and in neither patient anything other than a cystocelo operation was done. 

Further, urethrocele and incompetent sphincter vesicae was not a common com- 
plication of cystocelo in a scries of cases at tho "Woman’s Hospital. From Jan. 
1, 1919 to Jan. 1, 1927, there were 1,035 operations done for cystocelo and in 44 
(4.3 per cent) there were urethroceles and in 53 (5 per cent) there were incom- 
petent vesical spliincters. 


DB. NOBBIS (closing) said that when ho used tho terms internal sphincter 
and urethrocele, he was aware that these are doubtful terms. Some anatomists 
claim that there is no internal sphincter, but clinicians know that when this por- 
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tion of the urethra is relaxed, partial incontinence is likely to he present and when 
the relaxation of the proximal portion of the urethra is repaired, the incontinence 
ceases. He purposely employed the term urethrocele in order to call attention to 
the fact that the lesion which caused the incontinence was in the urethra and not 
in the bladder. 

Dr. Eawls showed an x-ray picture which apparently showed sagging of the 
proximal portion of the urethra and in which there was a cystocele but no incon- 
tinence. They had this same difficulty in the first pictures. The floor of the blad- 
der is a movable structure, and when a cystocele is present it naturally sags con- 
siderably. X-ray pictures can only be taken in one plane, and unless care is taken 
to secure the photograph from the proper angle, the lower portion of the cystocele 
will be found sagging down and simulating a relaxation of the proximal portion 
of the urethra when the plate is examined. In other words, in taking these pic- 
tures, a few of which were shown, care must be exercised to take the x-ray from a 
certain level and from the same angle in each case. If this is not done, variable 
pictures will be obtained. Dr. Norris said he had never seen a case of the type 
under discussion in which incontinence was present in which the relaxation of the 
inner portion of the urethra was not demonstrable. 

Incontinence is probably the most frequent and annoying symptom of relaxa- 
tion of the anterior vaginal wall. This usually manifests itself only upon sudden 
increase of intra-abdominal pressure, such as is produced by coughing or straining. 
It is generally due to a laceration or pathologic relaxation of the internal sphincter 
of the urethra and is a frequent accompaniment of cystocele. It is especially 
prevalent among stout women in whom the intra-abdominal pressure is probably 
considerably greater than in thin individuals. 
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Ovarian Irradiation* 

A lUiVIEW or THE EXEEllIMEN’TAE LITEUATURB 

By Leopold Goldstein, j\LD., Philadelphia, Pa. 

T he rays of radium and x-rays arc known to produce definite struc- 
tux'al and functional changes in the human ovary, and experimental 
studies indicate that similar results occur when animal ovaries are 
irradiated. This paper deals with experimental investigations previ- 
ously reported in literature, and is concerned essentially with the liis- 
topathologic changes produced in irradiated ovaries. 

The Gynecean Ho.spital Institute of Gynecologic Kesearch of the 
University of Pennsylvania, is at pi'csent investigating the citect of 
iiTadialion upon the ovary, with special emphasis upon the health of 
the progeny. This problem is being studied both clinically and ex- 
perimentally. The clinical part deals with the liealth of the fii*st gen- 
eration of children, while the experimental study is concerned Avith 
the influences of irradiation on the first and second generation of 
animals. In order to obtain evidence that may be used as a basis on 
Avhich to predict the groAvth and health of the progeny born of irra- 
diated mothers, animal experimentation is being caiTied on. Observa- 
tions are being made on Avhite rats that Avere irradiated prior to 
mating. The health and dcA'cloiimcnt of the offspring of the first tAVo 
generations are being studied, in order to detect any defect resulting 
from the previous maternal irradiation, and the ovaries of the irra- 
diated rats are being examined for histopathologic changes. 

The Avhole problem is important for tAvo reasons: Therapeutic ir- 
radiation is noAv being used more and more frequently during the 
actiA'^e reproductive period of Avomen, and in a fcAv instances, irradi- 
ated mothers have given birth to defective children. Some observers 
have attributed these defects to the irradiation. 

The present paper is preliminary to the experimental study on 
defect production uoav under Avay. It has a tivofold object: first, 
to learn Avhat ovarian changes are possibly produced by irradiation, 
and second, to estimate the role played by the irradiation in altering 
the subsequent reproductive function of the animal, and in causing 
defects that may occur in the young of such animals. 

All the recorded experimental studies on irradiation of ovaries 
have been revieived and analyzed. Attention Avas paid particularly to 
studies in Avhich the histopathology of the irradiated oA'ary Avas 
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stressed. The experimental data and the microscopic findings have 
been tabulated and are presented in the accompanying tables. A gen- 
eral summary of all the experiments reviewed is shown in Table I. 

I. METHODS OF EXPERIMENTATION 

Source of Irradiation . — The term irradiation as employed in this 
paper refers to the use of radium, of x-ray, or of mesothorium. The 
latter was used in only four eases. X-ray was employed in 33 experi- 
ments, radium in 13, while in 2 studies the exact nature of the agent 
was not desci’ibed.^"’ The x-ray was the agent most frequently 
selected because of its availability and ease of application. 

Types of Animals Employed . — As shown in Table I, rabbits, guinea 
pigs, mice, and rats -were the most frequently used, in the order 
named. The influence that the type of animal may have on the ova- 
rian response to irradiation will be discussed later. 

Dosages of Irradiation . — A general statement cannot be made con- 
cerning the dosages of radioactive agents employed by the various 
workers because of the many and divergent methods of treatment. 
Practically every investigator used several dift’erent dosages of the 
agent in his effort to produce ovarian change. Much importance ap- 
parently was not attached to dosage by the authors who instituted 
researches on ovarian irradiation. The multiplicity in findings and 
results might possibly be explained on the divergence in dosages 
used. Details in treatment, other than the length of x-ray or radium 
exposure, such as type of filter used, distance of ovaries from irradia- 
tive source and method of application must be known in order to eval- 
uate the dosage used. Since these details are lacking in many of the 
experimental reports, we have not discussed dosage, except to em- 
phasize its importance in the re.sults obtained. This importance is 
exemplified in the experiments in which a 5 jier cent skin ex'ythema 
dose (E.S.D.) of x-ray produced no ovarian damage, ivliile a larger 
dose of 20 to 30 per cent E.S.D. caused severe damage. In several 
experiments, 600 to 1200 milligram-hours (mgh.) of radium^®’ 
produced slight effect, while in several othei’s, 3000 to 5000 mgh. re- 
sulted in seA’-ere ovarian damage.’-’ 

Methods of Administration. — There was apparently no plan common 
to the various observers in selecting the details of treatment in this 
group of experiments. The external application of x-ray Avas the 
method employed by practically all the investigators using this agent. 
In one set of experiments, the ovaries of the rabbit Avere x-rayed 
through an abdominal incision.’ In the first method, the treatment 
Avas giA'^en over the oA’arian sites, or in the case of a small animal, such 
as the mouse, the Avhole animal Avas exposed to the rays. 

Radium and mesothorium Avere applied externallj’- in most of the 
experiments and internally in a feAV. In one series of experiments, 
radium salt Avas injected intraA-enously.” In the external application, 
radium Avas usually placed OA-er the dorsum, the loins, or over the 
abdomen of the animal. SeA’^eral Avorkers remoA’^ed one ovary prior 
to irradiation in order to haA'e a normal ovary for comparison Avith 
the irradiated one. Tavo Avorkers, Forsdike and Schiffmann, applied 
radium directly to the ovaries tlirough an abdominal incision. One 
iiiA'estigator applied mesothorium intraabdominally in one case and 
externally in other experiments.®® 
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Time Intervals . — The expression “lime inlervol” refers to the pe- 
riod of time elapsing from the date of irradiation to the date of au- 
topsy and removal oi’ the ovaries for examination. Ovarian examina- 
tion was made as early as three liours and as late as 209 days after 
irradiation. A few investigators autopsied all the anijnals and re- 
moved the ovaries for study on a selected day after the irradiation. 
Other workers killed onlj’ one or two animals on the day selected for 
commencement of the study and another every few days thcrcaiter, 
until all the animals wore autopsied. This method provided a scries 
of time intervals for one series of experinients. 

The time intervals apparently had .slight efTcct on the \dtimate 
findings in the ovai'ies. For instance. Reifferscheid"*’ found as se- 
vere changes in ovaries removed 209 days- after irradiation as in those 
removed weeks earlier. Changes Avere reported occurring very .shortly 
after irradiation. ReitTerscheid reported degeneration as early as 
three hours after x-ray treatment. W. Muller’* claimed that the 
changes observed by ReitTerscheid shortly after irradiation Avere a 
part of the normal histologic picture. He also holds that changes do 
not appear until after a pronounced latent period. Porsdiko, ^lat- 
thcAvs, Laeassagne and Specht in agreement Avith ReitTerscheid report 
changes occurring Avithin t.Aventy-four to seventy-two hours after irra- 
diation. The larger and longer exposures produced changes sooner 
than the smaller and shorter exposures. 

II. ANATOMIC AND PHYSIOLOGIC VARIATIONS IN THE NORMAL OVARY 

In order properly to evaluate the elTeet of irradiation upon the 
ovary of any animal, it is extremely important, to reali/.e the peculi- 
arities of structure and function of the ovaries concerned. We, there- 
fore, Avill discuss important points in the anatomy and physiology of 
the OA'aries of the animals most frequently used in the experiments. 
The characteristics of ovulation, interstitial tissue, and corpus lutcum 
in the rabbit, guinea pig, mouse, and rat arc described. Considera- 
tions of the causes and mechanisms of estrous phenomena and physio- 
logic relations of the follicles, corpus lutcum, and intei'stitial tissue to 
such phenomena, are not Avithin the confines of this discussion. For 
detailed studies of this topic, the reader is referred to the numerous 
Avorks of P. II. A. Marshall, G. U. Papanicolaou, L. Loeb, L. Pracnkel, 
and J. Sobottn.'’” 

Ovulation and Estrous Cycles . — ^It is Avell knoAvn that estrous phe- 
nomena and ovulation vary in certain animals. For instance, ovula- 
tion does not occur in all animals at each period of estrus. Sponta- 
neous ovulation (i.e., Avithout the added .stimulus of sexual contact) 
occurs in the guinea pig and raF‘ and does not take place in the rab- 
bit. According to E. Allen, ^ spontaneous as Avell as nomspontaneous 
ovulation is the rule in the mouse. Heape and Loeb^"' found that 
the domestic rabbit does not oAuilate until about ten hours after copu- 
lation. If the male is Avitliheld at the time of estrus, the ova degener- 
ate. If the doe is not mated after several consecutive estrous cycles, most 
of the older and younger follicles undergo degeneration and permanent 
sterility may result. LikeAAuse, in some mice Avhere OA'ulation is not 
spontaneous, the ovaries Avill contain no corpora lutea, but onlv 
atretic follicles and a fcAv corpora lutea atretica as a result of the 
normal atresia.^ 
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Table I. General Summary of Experuients 


AUTHOR 

IRRADIATION 

ANIMAL 

INTERVAL 

FERTILITY 

FOLLICLES 

GRAAFIAN 

Aschner (2) 

X-ray 

Dog, rabbit 



Degenerated 

Bagg (3) 

Radium salt injection 

Rat 


Present 

Missing 

Bergonie, Tribondeau, and 

X-ray . 

Rabbit 

1 month 


Degenerated 

Recamier (4) 






Bouin, Ancel and 

X-ray 

Rabbit 



Missing 

Villemin (5) 






Brambell and Parkes 


3 ss’k. old mice 

I wk. to 3 mo. 

Sterile 

Degenerated 

(7. 8) 

X-ray 






• 

Adult mice 

2 to 73 days 

Present 

Degenerated 

Burckhard (10) 

Irradiation 

Rat 


Present 

Not allectcd 

Driessen (11, 12) 

X-ray 

Rabbit 


Present 

Degenerated 

Eymer (13)*. 

50 mg. radium, 70 hr. 

Guinea pig 

28 days 


Degenerated 


48 mg. mesoth., 96 hr. 





Fellrier (14) 

X-ray 

Rabbit 



Degenerated 

Forsdikc (15) 

50-100 mg. radium, hr. 

Cat 

36 hrs. to S4 


Not affected 


50-100 mg. radium, 2-7 hr. 


days 


Destroyed by 






2-hr. dose 

Fraenkel, M. (16) 

X-ray 

Guinea pig 


Present 

Cystic degen. 

Geller (17) 

X-ray 5 % E. S. D. 

Rabbit, rat 

2 to 5 weeks 


Not affected 


X-ray 20-30% E. S. D. 




Degenerated 

Halberstadter (18) 

X-ray 

Rabbit 

10 to 15 days 


Disappeared 

Heimann (20)* 

80 mg. mesoth., 12 hr. 

Rabbit 



Degenerated 

Hussey and Wallart (21) 

Irradiation 




Destroyed 

Klein (22) 

X-ray 

Rabbit 

6 weeks 


Sensitive ones 






destroyed 

Krause and Ziegler (23) 

X-ray 

Mouse 

26 hours 


Degenerated 

Lacassagnc (24) 

X-ray 

Rabbit 

15 hr. to 4 da. 


Degenerated at 






14 days 

Lengfellner (26) 

X-ray 

Guinea pig 



Degenerated 

Levant (27) 


Rabbit 

14 da. to 4 mo 

Present 

Degenerated 

Massonc (33) 

Mesothorlum 

Guinea pig. 



Degenerated 



rabbit 




Matthews (34) 

800 mg.-hr. radium 

Guinea pig, and 

4 hr. to 


Degenerated 


600 mg.-hr. radium 

rabbit 

4-6 wk. 

Present 

Not affected 

Maury (35) 

600 mg.-hr. radium 

Rabbit 

3 to 9 weeks 

Present 

Not affected in 






12 ovaries 

Muller, W. (37) 

X-ray 

Rabbit, mouse. 

2 to 3 weeks 


Degenerated 

Neumann (Quoted by 48) 

X-ray 

Rabbit 



Degenerated 

Okintschitz (40) 

X-ray 

Rabbit 


Present 

Degenerated 

Plaut (44) 

X-ray 

Guinea pig 



Degenerated 

Relfferscheid (48) 

X-ray 

Mouse, 

3 to 18 hours; 


Degenerated 



monkey, dog 

209 days 



Kobinson (SI) 

X-ray (170 E.S.D.) 

Rabbit 

2 weeks 


Degenerated 




3 weeks 


Degenerated 




6 weeks 


Reappeared 

Roulier (52) 

X-ray 

Rabbit, 



Degenerated 



dog 



Not affected 

Schiffmann (53) 

6-15 mg. radium; 

Guinea pig 



Degenerated 


31 mg. mesoth., 4-21 days 





Serafini (54) 

X-ray 

Rabbit 



Degenerated 

Simon (55) 

X-ray 

Guinea pig, 



Degenerated 



rabbit 




Specht (57) 

X-ray 

Rabbit 

24 to 72 hours 


Disappeared 

Stcinach and Holzknecht 

X-ray 

Guinea pig 



Degenerated 

(5®) 

Sugiura, Kanematsu, and 

Ra. emanation 2.4 ml. 

Young mouse 


Sterile 

Destroyed 

Failla (59) 

curie hr. 





Tsukohara (60) 

X-ray 

Rabbit 


Sterile 

Degenerated 

Weis (61) 

600 mg.-hr. radium 

Rabbit 

Several weeks 

Present 

Not alTccted 

Zaretzky (63) 

X-ray 

Rabbit 



Degenerated 


♦See text for variations produced by filters. 
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TABLB I. OKXKJlAIi SUMMAUY OT EXPEUIMKXTS 


rOLUCLCS 


CORPUS 


GHRMINAL 


VASCULAR 

PRIMARV 


tVTKUM 


CrtTIlrLlUM 


ClJANXl'-S 

Degcncraled 

Degenerated 


Theca lutein cells in- 






creased 




Degenerated 

Degenerated 


Lutein cells degenerated 

Degenerated 


Sclerosis 

Degenerated 

Degenerated 

Not affected 

Theca interna degen- 





crated 




Degenerated 

Degenerated 


incicased 




Disappeared 

Disappeared 

None present 

1 

Proliferated 

Atrophied 


Degenerated 

Disappeared 

Not affected 

Theca interna hyper- ' 

Not pro- 

Hypertrophied 

None 




Irophied j 

lifcratcd 



Mot affected 

Not affected 


Not affected l 




Degenerated 

Degenerated 




Intact 


Degenerated 

Degenerated 

Not affected 

Theca cells vacuolated 

Degenerated 

Degenerated 

Hemorrhages 

Degenerated 

Degenerated 


i 




Not affected 

Not affected 

Not affected 



Intact 


Destroyed by 

Destroyed 

Increased 



Intact 


4-br. dose 
Degenerated 

Degenerated 






Not affected 

Not affected 






Degenerated 

Degenerated 


Well developed 



Congestion. 

Degenerated 

Degenerated 

Not affected 




hemorrhages 

Degenerated 

Degenerated 





Destroyed 

Destroyed 


Ilypcrtrophied 




Growth 

Destroyed in 

Many present 

Hypertrophied 




stimulated 

mature follicles 




Degenerated 

Degenerated 






Degenerated 

Degenerated 

Not affected 

Increased 




Degenerated 

[ Degenerated 






Degenerated 

Degenerated 

1 

Increased alter 2 mo. 




Degenerated 

Degenerated 




Degenerated 

Congestion 

Degenerated 

Degenerated 

Not affected 


Intact ! 


Congestion 
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Where ovulation is spontaneous (i.e., in the guinea pig, rat, and in 
some mice), three ovarian structures are involved: the follicles, cor- 
pora lutea, fonning after ovulation, and possibly interstitial tissue. 
In the rat, the sexual cycle consists of the first or follicular phase 
dominated bj’- the maturing follicles.®^ The luteal phase is lacking 
under ordinary conditions. In the rat and guinea pig, the estrous 
cycles are similar as far as the first phase is concerned. The second 
or luteal phase is present in the guinea pig, absent in mice that ovu- 
late spontaneously and absent in the rat. The lack of influence of the 
luteal phase is shown in the two or three sets of corpora lutea of 
estrus that are present at all times in rats and to less extent in mice. 

From this description, we can readily see how the normal follicular 
atresia occurring in the rabbit and in some mouse ovaries, and to a 
much less extent in rat and guinea pig ovaries may be misinterpreted 
for degeneration produced by irradiation. 

Corpora Lutea . — According to Loeb^® and Allen, ^ the corpora lutea 
in the mouse and rat do not prevent the maturation of follicles. In 
these animals, turn or three sets of corpora lutea persist throughout 
a number of estrous cycles. This shows the inactive part the corpora 
lutea play in the production of estrus. The presence of persistent 
corpora lutea in the ovary of the guinea pig would inhibit maturation. 
That ovulation maj' be accelerated by the absence of corpora lutea 
was shown in experiments,'*^ in which the removal of young corpora 
lutea in the guinea pig following ovulation called forth the next ovu- 
lation in eleven days, instead of eleven to seventeen days, as would nor- 
mally be expected. The guinea pig ovary usually shows only a few 
fresh corpora lutea. In the ovaries where persistent corpora lutea 
are present, mature follicles would not be found. In the rabbit, cor- 
pora lutea formation, as was previously mentioned, does not occur 
unless copulation and subsequent ovulation take place. 

The role played by the corpus luteum in the estrous cycle is seen to 
vary in the several animals. The findings in the corpora lutea after 
irradiation will be explained on the basis of the normal luteal develop- 
ment for that animal. 

Interstitial Tissue . — Interstitial tissue development is most pro- 
nounced in the rabbit, where a periodic formation of the cyclic cor- 
pora lutea is lacking, and where the greatest amount of space is 
available for development of an interstitial gland. The guinea pig 
ovary has somewhat less interstitial tissue than the rabbit. In the rat 
ovary the theca interna development is much less than in the rabbit.-** 
The normal interstitial tissue growth in rabbit ovaries takes on sig- 
nificance in the evaluation of those reports of increased interstitial 
cell growth as an effect of irradiation. 

SUMMARY OF ANATOMY AND PHYSIOLOGY 

1. Estrus occurs in the unmated rabbit without ovulation. Ovula- 
tion occurs associated with the estrous cycles only when copulation 
takes place. The estrous cj’^cle phenomena are usually associated with 
spontaneous ovulation in guinea pig, rat, and in many mice. 

2. Many atretic follicles and corpora lutea atretica are present in 
the rabbit ovary and in some mice. Small amount of atresia is present 
in guinea pigs, rats, and in many mice. 

3. No corpora lutea are present in the young or unmated rabbit. 
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]\Iaiiy sets of corpora liitca arc present in the ovary of tlie rat and in 
many mice. The guinea pig ovary contains a few fresh cor])ora liilea 
of estrus. 

4. Intenstitial tissue in the rabbit ovary assumes glancl-likc propor- 
tions, while this tissue development is nuich less in guinea pig, and 
least in the rat and mouse. 


in. insToi'ATiioLonic coxsideuatioxs of the lunAniATEO ovauy 

The histopathologic appearances of the irradiated ovary as de.scribed 
by thirty-nine observers arc presented in Tabic 1, irrespective of the, 
methods, agents, dosages, and details of experimentation employed. 
All except seven of these authors i-eport definite pathologic findings 
as a result of irradiation. Of these .seven, only two, Weis and Burck- 
hard, report the entire absence of damage in the irradiated ovaries. 
The other five, Geller, Forsdike. Matthews, i\Iaury and Roulier, de- 
scribe some degenerative changes under certain conditions of experi- 
mentation which were not present under other conditions. 

The microscopic changes and appearances in the ovarian tissues will 
now be presented under special headings. ElTects of certain types of 
filters on the ovarian rc.sponsc to irradiation will also be described. 

llistapathologn of the Oocytes and FoUiclcs . — A summary of the ef- 
fects of irx'adiation on oocytes (ova), graafian follicles, and primordial 
follicles is shown in Table II. Oocytie and follicular damage was 
found in 78 to 83 per cent of the experiments. Damage to primary 
follicles was reported somewhat less often than to graafian follicles. 
It appears ns though primordial follicles arc capable of withstanding 
exposures that atTcct the graafian follicles. 

Ova Changes . — The ova of the large and maturing follicles wei'e af- 
fected first. It appears that the ovum is the most sensitive portion of 
the follicle. Klein*" found changes occurred first in the cells of the 
zona pellucida. Sugiura''” and Tsukohara*’” observed that the ovum 
and discus oophorus were the sites of earliest action. Bi-ambell and 
Parkes discovered that all the small oocytes disappeared within two 
days after irradiation. Contrary to Klein, they found that the cells 
of the zona pellucida were persistent and remained as a mass in a 
.small cavity long after the oocytes had degenerated and the follicles 
had ceased to exist. 

The degenerative changes are found in the egg cells often long be- 
fore the granulosa cells show changes. The nuclei of the ova present 
distinct degenerative appearances. They lose their round outline and 
the chromatin separates irregularly. The protoplasm of the ovum 
stains poorly and finally the entire cell disappears. Atrophy and 
desquamation of the flat follicular epithelium occur. Nuclear de- 


Table II. Effect of Ikradiation on Oocytes and Foleicees 


TOTAE EXPERIMENTAE 
OBSERVATIONS 


DAMAGE 

Oocytes 43 36 (83.7%) 7 

Graafian follicle.s 46 38 (82.6%) 8 

Primary follicles 46 36 (78.1 %) 10 

Table showing frequency of damage to oocytes, graafian follicles and primary fol- 
hcles, resulting from irradiation of ovarie.s of animals, irrespective of tvnos of 
imals employed or details of treatment. •’i • 


NO DAM.\()K 
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structioh of the granulosa cell's takes place with a resulting shriveling 
of the follicular cavity. BrambelP observed the formation of “ano- 
vulvar” follicles from small follicles by degeneration of the ova and 
growth of the membrana granulosa cells. • 

Follicular Changes. — Twenty-nine x-ray experiments resulted in the 
production of damage to graafian follicles, and twenty-six in damage 
to primary follicles. Appearances other than degenerative were ob- 
served in the primaiw follicles in six cases. Two authors x-rayed 
animal ovaries with negattye results. in some experiments and positive 
results in others. Roulier'’*^ observed degenerative changes in the rab- 
bit ovary, but none in the ovary of the dog. His explanation is that 
the ovaries were too distant from the source of irradiation. 

Two reports of growth and stimulation of primordial follicles are 
included in the ten negative reports (see Table II) on primary folli- 
cles. Klein reported growth of young follicles after x-ray treatment, 
while Eobinson reported the growth of young follicles subsequent to 
a primary “displacement or suppression.” These authors likewise 
found degeneration of the ripe and maturing follicles. 

Three observers found that 600 mgh. of radium did not injure the 
follicles. Weis,®^ working with rabbits, had no evidence to prove that 
ova and mature graafian follicles were affected. In 16 animals irra- 
diated, the ovaries showed normal histology with follicles in all stages 
of development. Maury®® concluded in his work on rabbits that a 
similar application of radium produced no degeneration, although he 
found degeneration of all large follicles in 11 ovaries. Matthews®^ 
reported that there were no characteristic pathologic changes in rab- 
bit ovaries due to the action of radium rays up to 800 mgh., and that 
beyond this dosage the ovaries showed changes. 

Severe microscopic alterations in the ovaries were described by 
Forsdike, Eymer, Sugiura, and SchifEmann after radium treatment. 
Forsdike found that 200 to 700 mgh. produced ovarian degeneration 
in cats, while Schiffmann®® found degeneration after the application 
of 600 to 5,000 mgh. of radium in guinea pigs, and Sugiura®® after 2.4 
millicurie-hours of radium emanation in few-days-old mice. 

Mesothorium produced follicular degeneration in all four cases 
where employed and apparently its action was similar to that of 
radium. 

Changes in the Corpora Lutea . — The term corpus luteum as employed 
here refers to the cellular body produced in the ovary after rupture of 
the ripe follicle and expression of the ovum. We do not refer to the 
theca lutein cells that develop into the so-called interstitial gland 
tissue or “puberty” gland of Steinach and Holzknecht. The effect 
of irradiation on the theca interna and interstitial tissue is considered 
separately. 


Table III. Effect of Irradiation on Corpora Lutea 


NUMBER OF OBSERVATIONS 

1. No change 


11 

2. Degeneration 


0 

3. Absence 


4 

4. Increase in number 


2 


Total 

17 


Table showing resistance of corpora lutea to irradiation. 
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A summary of the effect of irradiation on the corpora lutea is shown 
in Table III. One can see that the number of reports is small com- 
pared with the entire number of experiments with irradiation. Ra- 
dium or x-ray apparently produces slight effect on the corpus luteum, 
since pronounced degeneration was not observed. Laeassagnc found 
the luteal cells very resistant to the x-ray. In 11 of the 17 experi- 
ments, no demonstrable effect could be found in this tissue. 

We have attempted to explain the various findings reported in the 
corpora lutea on an anatomic or physiologic basis. The type of ani- 
mal employed may explain the absence of corpora lutea in ovaries 
following irradiation. Thrce-Aveeks-old mice Averc used in one series 
of experiments and young A’irgin rabbits in the remaining four sets 
of experiments in which the absence of corpora lutea was observed. 
The absence of ovulation because of immaturity readily explains the 
lack of luteal tissue formation in the young mice and rabbits used. 
The nonoecurrence of spontaneous ovulation is the probable explana- 
tion of the lack of corpora lutea in unmated adult rabbits and in some 
mice. 

An increase in the number of corpora lutea Avas reported tAvice. 
Porsdike^® found numerous large corpora lutea in sections of the cat 
ovary in Avhich the primary follicles Avere only partially destroyed. 
He believes these Avcrc derived from the undamaged primordial folli- 
cles that had matured rapidly after irradiation. An increased num- 
ber of coi'pora lutea in the rabbit ovary was associated Avith a stimu- 
lation of the primary follicles in one case.®- The influence of the 
maturing undamaged follicles may possibly explain the increased for- 
mation of corpora lutea here, because the irradiated animal Avas mated 
with a A'asectomized male. Occurrence of OA-ulation after the stimulus 
of sexual contact would lead to the development of corpora lutea. 

Changes in Inicrstiiial Tissue . — By interstitial tissue is designated the 
tissue of an epithelioid character found betAveen follicles consisting, not 
of connecthm tissue cells, but of cells i-esembling those in gland tissue. 
Changes in theca interna and interstitial tissue Avere grouped together 
because cells of both tissues have apparently a similar origin and Avere 
influenced similarly. According to Wilkerson,®® physiologic atresia 
of follicles is antecedent of the so-called interstitial gland. In atresia 
of the follicles in the rat, mouse, and rabbit, the cells of the theca 
(particularly theca interna) become transformed into large polyhedral 
cells containing lipoid, and are really interstitial cells. 

Table IV. Effect of Ibradiation on Interstitial Tissue and Theca Interna 


NUMBER OF OBSEIiVATlONS 


1. Hypertrophy ]3 

2. Degeneration 5 

3. No effeet 2 

Total 20 


Table shoAving power of irradiation to cause increased growth of interstitial tissue. 

The important finding Avas the stimulation or increased groAvth of 
interstitial gland tissue. Table shoAvs that increased groAvth of 
theca interna and interstitial tissue occurred in 13 of 20 experiments. 
It is an interesting coincidence that 9 of the eases of interstitial tis- 
sue hypertrophy Avere observed in the ovary of the rabbit. As Avas 
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previously mentioned, the ovary of this animal is normally the site 
of a large amount of interstitial tissue because of the normal atresia 
going on, especially in the unmated or young animal. 

Aschner, Bouin, Geller, Klein, Levant, Lacassagne, Robinson and 
Serafini found that the hypertrophy of the interstitial tissue in the 
rabbit ovary was associated with the degeneration of the ova and 
graafian follicles. Two of the four observations on increased growth 
of interstitial tissue were made on the guinea pig,^^’ one on adult 
mice,® and in one observation^^ the type of animal could not be deter- 
mined by the author. Two authors^^’ believe that a physiologic 
growth of theca interna occurred as a result of the rapid destruction 
of the ova cells, and follicular atresia and atrophy produced by irra- 
diation. In the x-rayed ovaries of adult mice,® the interfollicular tis- 
sue hypertrophied together Avith the theea interna and granulosa cells, 
the growth of the latter tAvo becoming indistinguishable from it. 

Graafian follicles Avere damaged in all the eases A\diere interstitial 
tissue underAvent hypertrophy. Degeneration of primordial follicles 
Avas associated Avith hypertrophy of interstitial tissue in 11 of the 13 
reports. In tAvo instances, increased follicular groAvth occurred Avith 
increased interstitial cell groAvth. 

Interstitial cell degeneration constituted a part of the general de- 
generation in four cases. One author reported that involution of the 
interstitial gland took place Avhen the ovary had recovered from the 
effects of irradiation.®^ 

The tAvo instances AAdiere interstitial tissue Avas not affected oecui’red 
in ovaries not damaged by the rays.^°’ 

Changes in Germinal Epithelium and Stroma. — Reference to Table I 
shoAA'S that the germinal epithelium is more resistant to irradiation than 
the stroma. The stroma Avas deleteriously affected in almost half of 
the experiments, Avhile the germinal epithelium Avas damaged in only 
three cases. Brambell and Parkes^ experimenting on three-Aveeks-old 
mice found pronounced proliferation of the germinal epithelium into 
cords resembling luteal cells. 

Yascular Changes. — ^Fcav Avascular changes Avere reported as a re- 
sult of irradiation. Congestion, the most common finding, Avas re- 
ported four times. Bagg found sclerosis of ovarian A'essels after intra- 
venous injection of radium salt in rats. 

Effect of Filters on Pathologic Changes. — That A'arious filters influ- 
ence the reaction of the oA’arian tissues to irradiation Avas shoAvn by 
Eymer^® and Heimann.®® The former irradiated rabbits over the 
abdomen Avith radium and mesothorium, and employed lead filters of 
varying thicknesses. He found that 50 milligrams of radium applied 
for scA’^enty hours Avith filter of 4 mm. lead produced severe damage 
in all the oAmrian tis.sues after a time interval of tAventy-eight daj's 
(Table I). Application of 48 milligrams mesothorium, Avith 3 mm. 
lead filter for ninety-six hours pyoduced a high-grade destruction in 
the ovaries examined immediately after irradiation. The theca cells 
Avere not as severely affected as A\dth the 4 mm. filter. Application of 
48 milligrams mesothorium Avith 2 mm. lead filter for one hundred and 
twenty hours, and for one hundred and forty-four hours, after in- 
tervals of nine and seven days respectively, produced practically no 
damage in the primary and smaller follicles. An exposure of 3500 
mgh. of radium Avithout a filter, after an interval of eight days brought 
about changes only in the graafian follicles. No changes Avere induced 
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in the Ihccn, corpus hiteuui, priiuai'y lolliclcs, germ epithelium, stroma 
and in ripe follicles. Eymer concluded from these results that the 
biologic activitj' of radioactive sub.stanccs, filtered with lead, is greater 
than without hltev, and that the length of exposure must he increased 
to get the same action on tissue without the use of a filter, 

Heimann irradiated rabbits externally with 80 milligrams meso- 
thorium for six to twelve hours employing filters of 1 mnt. brass, 3 
mm. aluminum and 3 mm. lead, and no filter in one case. With the 
lead filter he noticed definite ovarian degenei'ation while with alumi- 
num, brass and without filter, he found none or very slight changes. 

From these experiments it appears that the type of filter employed 
may also influence the degree of degeneration produced in the ir- 
radiated ovarj’ as well as varying thiclcnesses of the same filter. 

SUJIMARY OF CHANGES 

The histologic findings can be summarized and grouped, irrespective 
of the details of treatment, as follows: 

Negative Changes . — In this class are included the few cases where 
the ovarj' Avas not injured by the iiwadiation. This result may possibly 
be explained on the grounds of insutficient irradiation, too long dis- 
tance of ovary from irradiativc source, influence of filters, or technic 
of treatment and examination. 

Degenerative Changes . — Analysis of the large group of experiments 
in which ovarian damage was observed shows that the several tissues 
have different degi'ces of sensitivity to irradiation. Moderate to severe 
damage occurred in all the ovarian structures with the exceptions of 
the corpus luteum and germinal epithelium. Our study of recorded 
results corroborates in general the order from highest to lowest sensi- 
tivity described by Eymer’^ which is os follows: (1) nuclei of ova of 
the largest follicles, (2) OA'a cell protoplasm of largest follicles, (3) 
inner granulosa cell layer of large follicles, (4) OAm and epithelial 
cells of young follicles, (5) outer granulosa cell layer of larger fol- 
licles, (6) primary follicles, (7) theca interna, (8) theca externa, (9) 
corpus luteum, (10) vessel endothelium, (11) rest of stroma and germ 
epithelium. This scale only considei's the susceptibility of the tissues 
to the destroying effect of irradiation. That ovarian degeneration is 
brought about by irradiation cannot be denied, but the changes pro- 
duced are not constant. Furthermore, the complex structure of the 
ovary with its physiologic atresia, as was pointed out, may iuteiffere 
with the observer's judgment of the true histologic status. * 

Proliferative Changes . — They include: grondh of primary follicles, 
grovdh of interstitial tissue, increased number of corpora lutea, and 
proliferation of germinal epithelium and stroma. The significance of 
growth in these tissues, with the exception of interstitial tissue, is not 
discussed because of the presence of only a few scattered reports on 
these changes. Growth of interstitial tissue was found in more than 
half of the observations on this tissue and was associated in all cases 
with degeneration of graafian follicle.s, and in almost all eases Avith 
degeneration of primary follicles. 

IV. FUNCTIONAL CHANGES OF THE IRRADIATED OA’ARY 

We belicA'c, that the significance of ovarian damage lies in any func- 
tional disturbance that may be produced, and that one of the criteria 
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of the effect of ovarian irradiation may be obtained by ,a study of 
such functional disturbance, followed by histologic examination of 
the ovaries. For this reason,, we are presenting some experimental 
evidence on fertility, estrous cycle production, restoration of func- 
tion, and fertilization of ova after irradiation. 

Fertility in the Irradiated Animal. — Onlj’" thirteen observations were 
made on the reproductive function of irradiated animals in which the 
ovaries were subsequently studied. Animals were fertile in ten experi- 
ments and sterile in three. Fertility was observed in animals with 
damaged ovaries, six times and with undamaged ovaries, four times. In 
six experiments, a number of animals mated became pregnant, al- 
though ovarian examination subsequently shoAved considerable de- 
generative changes. The results of a few of these experiments are 
presented in greater detail. 

Brambell and Parkes® reported a series of expei’iments on x-rayed 
adult mice in which 75 per cent of the animals, killed more than five 
weeks after irradiation, had been sterilized. The criterion of sterility 
employed here was the absence of oocytes in the ovaries. Of the nine 
animals mated, four became pregnant following mating at two, four, 
six, and seven days respectively after irradiation. With one excep- 
tion, the ovaries of these fertile animals were histologically unsteril- 
ized (i.e., Avell formed follicles Avere present). This exception was 
found in an animal mated at six days after irradiation that produced 
a normal litter of seven. The ovaries showed almost complete dis- 
integration of the follicles and ova Avheu examined sixty-seven days 
after irradiation. 

M. FraenkeP® x-rayed a four-days-old guinea pig, and mated it at 
eleven Aveeks. He found C5’'stic degeneration of the follicles in the 
ovaries after the animal had given birth to a litter of three, nine 
Aveeks later. The young remained backAvard in development, and the 
ovaries of the nonirradiated generation also shoAved follicular de- 
generation. 

Lacassagne and Levant^^’ made microscopic examinations of the 
ovai’ies of 27 irradiated rabbits and found the follicular elements in a 
degenerated state. Lacassagne and Coutard^® reported that of 51 
young, born of previously irradiated rabbits, 29 died shortly after 
birth and the 22 lived but suffered severe intestinal disturbances. 

Driessen^^’ mated rabbits several months after irradiation and 
autopsied them eight to fourteen days after mating. The ovaries in 
several of the animals shoAved follicular degeneration; the embryos 
shoAved delayed development. He concluded that irradiation produced 
germ plasm damage Avhich expressed itself later in delayed embryonal 
development. 

Okintschitz^® irradiated nongraAdd mice, guinea pigs, and rabbits 
and observed them after mating. The mice became pregnant, but 
aborted; the guinea pigs died from the effects of irradiation; and the 
rabbits remained sterile. Microscopically, the ovaries of these animals 
showed disappearance of many follicles. 

These experimental results point to the possibility of continuation 
of the reproductive function in the presence of partially damaged 
ovaries. 

Experiments . performed by Sugiura, Brambell, and Tsukohara re- 
sulted in permanent sterility of the irradiated animals. The ovaries 
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of these animals showed degeneration of ova and follicles. Apparently 
in these experiments, the clTcct of the irradiation was so severe that 
the reproductive function was permanently inhibited. 

The Esfrous Cycle After Irradiation. — It has been shown that the 
estrous cycle phenomena continue after x-ray sterilization in mice, 
even though there is complete obliteration of the cyclic ovai’ian struc- 
tures.^- Parkes believes that the cords of cells proliferated from the 
germinal epithelium are the source of cstrin in the irradiated ovaries 
of young mice, and that the interfollicular tissue elements, having the 
germinal epithelium as their ultimate source, produce the cstrin neces- 
sary for the estrous cycle production in adult mice. 

Bestoration of Function Following Irradiation. — The question how 
the restoration of ovarian function after a temporary cessation is to 
be explained, is of great interest. There are three possibilities by 
which this may be brought about: 

1. Evidence presented by manj* authors points to the growth of 
uninjured, young follicles as the most probable explanation for the re- 
establishment of ovulation. According to Eordsdilce, Gellei’, Klein, 
Lacassagne, LcA'ani, Pordcs,^^ JIaury, and Keifferscheid, young pri- 
moi'dial follicles uninjured by irradiation, complete their normal 
growth to maturity, 

2. According to W’'aldcycr,“^ the capacity of the germ epithelium 
to renewal of follicle formation is very improbable in extrauterine life. 

3. Bcgcncration of partially damaged follicles was believed possible 
by Zaretsky and was denied by llcifferscheid. The latter, in order to 
learn if regeneration takes place, irradiated a scries of mice and 
examined them months later. He found that degenerative changes 
persisted for months and observed no trace of regeneration. 

Fertilization of Ova Following Irradiation. — Evidence sho^ving fer- 
tilization of ova damaged by irradiation would throw light on the pro- 
duction of defects in the offspring. Unfortunately, we have only a few 
views on fertilization of the injured germ cell. Nurnberger^^ distin- 
guished between phanctic cell injury which produces definite obscnmble 
damage in the offspring, and genetic germ plasm injury which produces 
defects usuallj' classed as hereditary. He pointed out that, from the 
morphologic appearance of the ovum, one cannot conclude concerning 
its biologic status, and believed that damage to ovary is only shomr 
when no pregnancy follows, arrd if the germ cells are not damaged, 
then only perfect offspring will result. 

E. Miiller^® believes in “all or none” iir connection with injury to 
the sex gland. Either the germ cell is so severely damaged that 
fertilization is impossible, or if the germ cell is slightl}’- injured and 
fertilization occurs, the product of conception will be healthy and 
not defective. 

MalP- expressed the opinion that only rarely a destruction of the 
germ cell or impregnated ovum is the cause at the bottom of malfor- 
mation. According to Mall, monsters are developed from normal 
ova due to external influences causing faulty implantation of the ova. 

_Bagg® concluded that irradiation of unfertilized ova may result 
either in completely destroying the functional activity of these cells 
or so modifying their structure that the resulting o&pring may be 
d.efective. According to Pemberton, an ovum damaged by irradia- 
tion is not capable of fertilization, or if it is fertilized, probably results 
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ID a damaged ovum which is aborted. Doderlein, Hirsch, and Ebeler 
(quoted by®®) believed that the ovula were damaged b.y irradiation, and 
partly damaged ones produced malformed embryos. 

The few experiments cited seem to show that animals may remain 
fertile, although the ovaries are damaged, and that the function of 
estrus may continue, although the animal is sterile. Evidence seems 
to point to the growtli of young undamaged follicles as the probable 
explanation. The question of fertilization of the damaged ovum can- 
not be answered since there is no direct evidence and a disagreement 
ill the views of the few authors mentioned. 

DISCUSSION AND. CONCLUSIONS 

Because of the divergence and variation in the details of experi- 
mentation, such as dosage, filters, types of animals, and other points 
of technic, it is almost impossible to arrive at conclusions regarding 
many of the experimental researches which have been instituted. No 
standard for comparison of the results can be chosen because of these 
variables. Most of the investigations, however, agree as to the patho- 
logic changes produced in the ovaries sufficiently irradiated, so that 
it ma3’- be taken as an established fact that certain histologic changes 
will be found in ovaries so treated. 

Conclusions concerning radiative effects on the reproductive func- 
tion are difficult to draw, because microscopic studies of the ovaries 
were not made in anj' of the experiments reviewed, with the excep- 
tion of the few cited. In these, fertility was present although the 
ovaries were damaged, klany authors have reported conclusions on 
functional activities following ovarian irradiation that were not based 
upon ovarian examination. These reports have not been included iu 
this paper because negative results maj' be explained on the ground 
of insufficient radiation, and functional disturbances on causes other 
than irradiation. 

Our analj'sis of the experimental literature has disclosed that in- 
sufficient dosage and A^ariations in OAmrian sensitivity are factors that 
liaA’^e resulted in the great diA’^ergence of results. Our OAvn Avork has 
shown that it has been necessaiy to increase greatlj^ the dosage Avhich 
Ave first thought Avould sterilize, before aiy important functional 
changes AA’-ere produced. The ph3%siologic and anatomic peculiarities 
of the normal OAmrj’^ maA- explain certain appearances that Avere ob- 
served after irradiation. 

It seems to us that conclusions regarding the effect of oAmrian ir- 
radiation must be based on the studj'^ of those animals in Avhich definite 
functional disturbances are produced. We believe the most logical 
method and the one least open to error, consists in first carefully 
determining the dosage sufficient to produce definite functional 
changes and then studjdng them, comparing the ovaries of these ani- 
mals, or of other animals treated Avith similar dosage, Avith a control 
series. Minute histologic changes should not be attributed to irradia- 
tion unless carefullj' controlled by functional alterations, because such 
changes maj’^ be explained by factors other than irradiation. 

It is seen from our survey, that only a feAv authors studied the 
ovarian changes in conjunction AAuth functional ones, so that little is 
knoAvn of the exact nature of the effect of irradiation. Further ex- 
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perimeutnl investigation is necessary in order to learn the efTect of 
irradiation on ovarian structure and function. 

From our study of the experimental literature on ovarian irradia- 
tion, Ave may state that: 

1. The animal ovary can he damaged by sufficient exposure to 
radium, x-ray, or mesothorium. 

2. Tliei’e is apparently some stimulation of the intcr.stitial gland 
tissue of the ovary Avhich may be physiologic or a result of follicular 
degeneratioji. 

3. There is some evidence that animals may retain their fertility 
even though the ovaries have undergone distinct degenerative changes. 

4. No evidence is available to sbon* that damaged ova were re- 
sponsible for the pregnancies occurring after irradiation. 

5. We believe, that the exact nature of the elVeet of ovarian irradia- 
tion can only be understood by studying any functional disturbances 
that arise after irradiation, in conjunction u’ith pathologic changes in 
the ovary. 
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Miscellaneous 

Lundh, G.: On the Problem of Age and Primiparity. Acta Obstetrica et Gync- 

cologica Scandinavica, 1926, iv, 137 (Suppl.). 

The principal results of this elaborate study concerning 7621 primiparae rang- 
ing in age from 13 to 47 years, may be summarized under the following main 
heads : 

The time of the onset of the first menstruation postpartum shows a regular 
postponement with increasing age at the first parturition, although to this delay 
in, the appearance of the flow no great importance can be attributed, owing primarily 
to the unreliability of the patients’ statements regarding this time. 

With reference to morbidity during pregnancy, it is only the toxemias which 
show a moderate increase for the oldest patients and possibly a slight increase for 
the very youngest. 

The frequency of premature labor is highest among the youngest women. 

There is a definite optimum for the duration of labor around the twenty-second 
year with a range on either side of two or at most three years, so that from this 
point of view the most suitable time for a first labor coincides with a period 
lasting' from the nineteenth up to and including the twenty-fifth year. After the 
latter year labor lengthens progressively with advancing years, and this fairly 
uniformly. In, the very youngest there is also a prolongation of labor, rising with 
increasing years. The rise here seems to be less dependent upon the degree of 
complication of the labor. 

Certain evidence as to the cause or causes of this proved prolongation with 
age can scarcely be procured through a statistical investigation. Judging from 
the records in the case-sheets, a number of complications more or less unfavorable 
to the course of labor may certainly be considered as commoner in elderly primip- 
arae; e.g., contracted pel-vis, anomalous fetal presentation, premature rupture of 
the membranes, etc., though these conditions cannot be regarded as the actual 
causes of the prolongation of labor •with advancing age. Inadequate pains as- 
sociated ■with rigidity of the soft parts, as an expression of a retrogressive age 
change of the uterine musculature in the women who do not become pregnant 
until a considerable time after the advent of puberty (disuse atrophy), may be 
assumed to be the principal cause of prolongation of labor. 

Among the other complications of labor it is chiefly eclampsia that shows a 
definite increase in the elderly classes and to some extent also in the youngest. 
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The frequency of all varieties of operative interference as also of perineal 
lacerations shows a marked rise with advancing age, and is without exception lowest 
among the very youngest classes. 

There is a prolongation of the placental stage in the elderly, and the number of 
interventions in this stage of labor shows a considerable increase with rising 
age. The youngest mothers also show a slight prolongation of this stage. 

Age docs not seem to c.vcrciso any influence wliatever upon the weight, length, 
and head dimensions of the children; nor does it appear to influence the sex of 
the children. The frequency of twins increases with maternal age. 

Infantile morbidity and mortality both show a great increase with rising maternal 
ago. 

The maternal morbidity in the pucrpcriuin shows no definite influence of age. 
As regards the mortality, a certain influence of ago cannot be excluded, espcci.ally 
in respect to dcatlis in eclampsia. 

Tho proved increase with years in the risks encountered by a primipara ap- 
pears to manifest itself to a still higher degree in women who have been mar- 
ried a rather long time before becoming pregnant. » ^ 

^ j p GRKEKHinn. 

KUstner, H.: Increase in Obstetric Complications During the Last Few Years. 

Monatsschrift fiir Geburtshilfe und Gj'niikologie, 11127, lx.vv, 52-1. 

During the last few years, there has been an Increased Incidence in the cases 
of contracted pelvis in Germany; but this complication can be recognized early 
and hence, properly treated. More important, however, arc the complications 
which may arise suddenly nnd one of tho most serious of those is postpartum 
hemorrhage. Kiislncr reviewed the case reports of 25000 women who wore 
delivered in the Leipzig clinic between 1011 and 1920. Among those women, 
1550 lost more than GOO c.c. of blood. From 1024 to 1926 tho frequency of post- 
partum hemorrhage among young women was between two nnd three limes as 
great ns it was from 1911 to 1923. The author believes that the cause of this 
is the damage to the genital organs which occurred during the war ns the result 
of undernourishment. The author had previously found a groat increase in the 
incidence of genital hypoplasia in women who were at the ago of puberty during 
tho war. IVhcn these girls reached adult life, the hypoplasia was either so 
extensive that sterility was the result or abortions occurred, or tho hj'poplnsia 
was mild in wdiich case atony of the uterus or posti)artum hemorrhage occurred. 

A second interesting fact was that during the years of the war, there was an 
increased occurrence of postpartum hemorrhage among older women nnd thi.s 
increase rapidly disappeared after the war. Tho marked frequency of hemor- 
rhages during the -war -was duo to undernourishment during pregnancy. 

From these studies the author concludes, first, that undernourishment during 
tho years of development produces a weakness in tho genital apparatus which 
may later cause postpartum hemorrhage, and secondly, nndcrnouri.shracnt during 
pregnancy and shortly before pregnancy in elderly women may produce an 
insufficiency in tho genital apparatus which may cause weak uterine pains and 
hemorrhage. 

J. Pi Greenhilu, 

Grosso, A.: Two Observations of Acuto Dilatation of the Stomach after De- 
livery. Bulletin do la Soci6t6 d 'Obstdtriquo ct do Gyndcologio, Paris, 1928, 

No. C, p. 547. 

Acute dilatation of tho stomach is n common occurrence in surgery, but it 
is very infrequent in obstetrics. In tho latter it may bo observed not only after 
cesarean section but also following vaginal deliveries, normal as well as opor- 
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ative. The author reports two cases of this complication which occurred after 
delivery from below. He was able to collect from the literature of the last 
few years 19 additional cases. Among the 21 cases, 8 followed a cesarean section, 
one occurred after a Porro operation for rupture of the uterus, two were in 
eclamptic patients who had received a large amount of chloroform, six followed 
operative deliveries through the natural passages and four , were noted after a 
spontaneous delivery. Hence more than half of the cases of acute dilatation 
of the stomach found in obstetric patients occurred after vaginal and not ab- 
dominal delivery. One of the author’s cases was cured by gastric lavage, and 
the other by placing the patient on her abdomen. 

The cause of the dilatation is a reflex paralysis of the stomach due to a 
variety of conditions such as postoperative or puerperal infection, the toxic 
action of anesthetics especially chloroform, abdominal trauma in dystocic labor, 
and above all a difficult version and extraction, attempts to forcibly express the 
placenta, and changes in abdominal equilibrium following evacuation of a large 
uterus. In nearly all the patients who develop this condition there is a pre- 
disposing condition. 

J. P. GREENHIIiL. 

Buist, R. C.: Posture in Difficult Labour. British Medical Journal, 1924, No. 

3319, p. 226. 

Most of the devices by which we reduce the difficulty of labor have been 
practiced, at least in kind, for thousands of years. 

A "hanging leg’’ posture was described and figured by Scqjio Mercuric at 
the end of the sixteenth century, but, though he mentions compression and 
checking of the bonq,® of the pelvis as a source of difficulty, he did not recognize 
the position as specifically adapted to that difficulty, but to labor that is difficult 
"from what cause you will.’’ 

The distensibility of the symphysis pubis in pregnant women was long a sub- 
,iect of dispute. Ambroisc Par4 and Severinus Pinacus separately report their 
presence in 1579, at the autopsy of a woman of twenty-four years, who had been 
hanged for child murder ten days after her delivery. 

It was not recognized that this mobility of the bones could be called upon 
by the posture of the patient to reduce the difficulty of labor in a narrow 
pelvis until in 1889 Walcher reported that in six cases, by putting the woman 
with a cushion under her sacrum and her legs hanging, he had secured an 
increase of from 8 to 13 mm. in the conjugate diameter of the brim. 

Obesity was recognized by most of the ancient writers as a source of difficult 
deliveries. Mercurio discusses it at some length and recommends: (a) reduction 
of the diet by a third during the last two months of pregnancy, thus forestalling 
Prochownik; (b) medicines; (c) posture; (d) manipulation. The posture which 
is described and illustrated is an exaggeration of the hanging leg posture, such 
that it has been ridiculed as scarcely tolerable even for an acrobat. 

The position which the ancient writers prescribed for the delivery of obese 
women was that on knees and face. This can be traced from Soranus, through 
Aetius, on to Eucharius Eos.slin. 

In practice, the hanging leg posture has proved so irksome to the patient 
that it has not always been possible to maintain it for a sufficient time. The 
knee-face posture is much easier, as is obvious from its being so often spon- 
taneously adopted. 


Ered L. Adair. 
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OBSERVATIONS ON BLOOD SUGAR AND SERUIVt CALCiUJ^t IN 
RELATION TO LACTATION IN WOJMEN, WITH A STUDY OF 
ITS POSSIBLE RELATIONSHIP TO PARTURIENT PARESIS 

By Victor John Hardino, Hilda ^Iurpiiy, .\kd G. E. Downs^' 
Toronto, Ontario. Canada 

(From the Deportment 0 / Pnthotof/ient C/icmi-cfn;, Uiiivcrxitp of Toronto, oiul Metnh- 
ofism irnnf, Uummch MoternUy Winff, Toronto Gcnernl Jlonpilnl, Toronto.) 


GENERAL INTRODUCTION 


A mong the many tl»eorie.s lliat have been brought 1‘onvarcl to e.v- 
. plain the etiology of “eclampsia” there has been one of mam- 
maiy origin. Certain clinical similarities (convulsions, coma, albu- 
minuria) between “milk fever,” or parturient paresis, in cattle, and 
the toxemias of later pregnancy in women, similarities extending even 
to method of treatment np to 1897 (purgation, venesection, liot jmeks) 
led to a comparison of the two conditions. The discovery in 1897 by 
Schmidt,* that so simple a proeednro. as the injection of a small amount 
of potassium iodide solution into the ndder (a process afterward im- 
proved by its inflation by air by Anderson-), led to a reduction in the 
mortality of “milk fever” in cattle from 40 (0 dO per cent down to 
I to 2 per cent, 'coiild not fail to have a repercussion in human obstet- 
rics at a time when the mortality from “eclampsia” was still dis- 
tressingly high. Thus, despite dissimilarities (relation of occm-rence 
to parturition, relation of incidence to parity) there were not found 
wanting obstetricians who applied the procedure of mammary insuf- 
flation, and even mammary ablation to “eclampsia” in women, unfoi-- 
tunately without the almost uniformly happy result attained by tlieir 
brethren in veterinaiy practice. Wilson® in 1913 gave an excellent 
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summary of those procedures up to that time. Since then theories of 
the mammary origin of “eclampsia” have fallen into disuse, 
though there are not wanting investigators, who still believe that the 
theory may prove of assistance. Thus Kosmak'^ believes the subject 
may still prove worthy of studju Greig and Browne'^ have been ex- 
perimenting on , simple and efficient means of inflating the human 
breast. Our own reason for reviving the comparison is that recently 
there has occurred a recrudescence of experimental work on the con- 
dition in cattle, a review which, together with a study of the possi- 
bility of analogous conditions in women, may prove of interest to both 
branches of practice. Recent theories which have been proposed on 
the origin of parturient paresis in cattle are (a) disturbance in carbo- 
hydrate balance as exemplified by blood-sugar estimations, (b) guani- 
dine intoxication consequent on parathyroid deficiency, (c) disturb- 
ance in level of blood calcium. It would be natural to connect the 
two latter theories, though they were proposed separately by their 
respective authors. At the onset it should be understood that “milk 
fever” in cattle is not per se attended by rise in temperature. A sub- 
normal temperature characterizes the condition. In many cases a 
raised temperature is observed, but this is generally ascribed to a 
concurrent infection. Also it is the general well-confirmed observa- 
tion that “milk fever” is a disease attacking heavy-milking cows. It 
is usual to ascribe the success of the therapeutic mammary insufflation 
to the suppression of milk flow. 

BLOOD SUGAR IN LACTATION IN COWS 

The experiments of Porcher, Foa, Kaufman and Magne, and Cary 
as reviewed by Meigs® form strong evidence that the lactose of milk 
is formed from the glucose of the blood. A review of the level of 
blood sugar in lactating as compared with nonlactating cows shows 
a much lowered level in the former. In Table I, we have collected 
some of the results in the literature bearing on this point. The dif- 
ference between the two states in the same species is marked except 
in man, and it is a reasonable assumption that the lowered blood glu- 
cose observed in the lactating animal is due to the demand on that 
sugar for the formation of lactose. Widmark and Carlens have calcu- 
lated that a cow giidug 28 kg. milk per day is under the strain of 
regenerating the ivhole of its circulating blood glucose every fifteen 
minutes. They have also endeavored to show that the level of the 
blood sugar is inversely as the intensity of the lactation. Table II, 
copied from their own paper,^ is given as evidence of this assertion. 
In this connection too we may draw attention to the observation of 
Markowitz and Simpson^ on the hypoglycemia observed in a totally 
depancreatized dog twenty-four hours after parturition. The amount 
of insulin which was sufficient to maintain a normal circulating glu- 
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Tabu; I. , Showing the Bitect of Lactation on Blooi> Sugar in Cows, etc. . 


SUBAECl' 

ob.Servek.s 

GLUCOSE, MO. 

vmi 100 c.c. 

Cow (Dry) 

Widmark and Carlcnsi 

BLOOD, MG. 

Av. 80 

Cow (Lnctatiiig) 

Widmark and Carious 1 

Av. GO 

Cow (Dry) 

AugcfS ' 

00-120 

Cow (Lactating) ] 

Auger 

55“ 7r> 

Cow (Lactating) 

Hayden and Rlioll-' 

Av. 02 

Goat (Dry) 1 

Angers 

70-10(1 

Goat (Lactating) 

Auger 

OD- 00 

Man (Normal) ' ! 

1 

80-120 

Woman (Pregnancy) 

i 

80-120 

Woman (Postpartum 7 day.*!) 1 

Bergsma’'' | 

Av. Oi 

AVoman (Postiiartnm 7 days) 

^lorrissii 

Av. 100 

Woman (Postpartum 2 days) 1 

EowleyF-' 

Av. 140 

Woman (End of labor) 

C.ildwell and Lylot^ 

Av. 00 


Tabee II. Showing the Bf.eation or Blood Sugar to :Miek Yield in Dairy 
Cows ACCOROINO to IViDMARK and CAUIiENS 


cow j 

DAlIiV MUilv OUTPUl' 

i 

AVERAGE BLOOD 

SUOAR I’KR CENT 


KG. ! 


A 

18 

0.008 

E 

14 

0.057 

C 

10 

0.007 

D 

S 

0.008 

E 

r> 

O.OGl 

F 

0 


G 

0 



co.se in pregnancy M’as insufficient during lactution. It' 11io.se are the 
facts connecting tlie output of milk and the level oC the blood sugar 
it requires very little efCort to imagine circumstances in Avhich a higli 
milk-producing cow might loAVcr the blood .sugar to such an extent 
that the elinical raanitostations of hypoglycemia would make their 
appearance. >Such i.s llie theory of etiology of parturient pare.sis as 
proposed by Auger" in France. Widmark and Carious’* in Denmark 


and Maguire’'’ in England have independently proposed theories ol 
^lypoglycemia as the origin of “milk fever.” All three have showi 
tile occurrence ol! blood sugar lowered to sym])tomatiG levels in “mill< 
fever” in support oC their claims and have claimed the rapid cure ol 
the clinical condition by the injection of glucose solutions. Widmark 
and Caidons, and Auger have produced hypoglycemia in lactating cat- 
tle by insulin, and noted its similarity to parturient paresis. Al- 
though wc have given in logical sequence a series of steps by which it 
might he assumed that hypoglycemia was the cause of “milk fever” 
ni cattle, actually the possibility of a relationship between the two 
was pointed out from the similarity of tlie clinical symptoms in cows 
and those of insulin liypoglycemia in rabbits, by an unknown Cana’ 

rptip/ employed intravenous glucose solutions for its 

relief, dhis was reported bj’^ Neefs.’" 
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The origin of parturient paresis in cattle which we have just pre- 
sented has not escaped challenge. Little and Keith/® Hayden/® and 
Fish®“ have all failed to observe hypoglycemia in this condition. The 
findings of Hayden and Shell, and Hayden, in particular, point to a 
hyperglycemia. Nevertheless the theory of hypoglycemia as the etio- 
logie factor in milk fever is a powerful influence in veterinary practice. 

Is there an 3 " analogue to be found in human obstetric practice? In 
this connection it is of interest to note the recent publication of 
Titus®^ claiming the presence of a i-elative hypoglycemia in “eclamp- 
sia” in women, to which the convulsive attacks .should be ascribed, 
and reemphasizing his views on the value of intravenous glucose solu- 
tions in this condition. It is more usual to view “eclampsia” as 
accompanied bj’- hyperglj'cemia. As far as lactation is concerned the 
level of blood sugar in women is usually regarded as similar to the 
pregnant or nonpregnant; i.e., 80-120 mg. (Table I). Such figures, 
however, do not take into account the probability of a decreased blood 
sugar due to excessive lactation similar to that claimed as occurring 
in cows bj’’ Widmark and Carleiis. We have carried out a series of 
observations to this end, correlating the level of the blood sugar and 
the milk production. 

THE TWO HOUR LACTATION TEST 

In order to estimate the milk production of a series of women we 
devised a procedure which we have called the “two hour lactation 
test.” The breasts are exhausted at 7 a.m. by an electric breast pump 
and again at 9 a.m. No food or water is given during this period, and 
the patient has fasted from the previous evening’s meal. The amount 
of milk collected from 7 a.m. to 9 a.m. is taken as the “two hour lac- 
tation test” for the da.y. This is repeated on two successive morn- 
ings, and the average of the three measurements is taken as an in- 
dex of the milk producing capacity of the subject. The test shows 
dailj" fluctuations but these are not usually large. Table III shows 
the ordinary fluctuations encountered in a number of cases. Re- 
peated tests on three or four cases .showed a similar average. Ocea- 
sionallj^ a case was encountered Avhere the fluctuations greatly ex- 
ceeded the general average fluctuation. This was encountered in 
Avomen whose knoAvledge of English was insufficient to enable them 
to understand the procedure about to be carried out, and Avho Avere 
apprehensive of its effect. This usually disappeared on the second or 
third morning of the test. Occasionally, also, the effect of some ex- 
ternal disturbance, usually' of a famity nature, the neAA's of AAdiich Avas 
brought into the hospital bj’- a Ausitor, made itself CAudent on the milk 
output. These emotional fluctuations Avere discounted in the final 
average. Examples of these ai-e shoAA’n in Table III. All tests Avere 
carried out on the tenth, eleventh and tAvelfth day postpartum. All 
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Table III. Illurtuatino “Tavo-IIoub Lactation Test” 









MILK 

OUTTUT 




age 

HEIGHT 
ft. — IN. 

weigut 

Lit. 

3 


3 

AVERAGE 

AVERAGE 
PER SQ. 
-METER 

P-n 

ii 

IS 

r,— 4 

1421 


c.c. 

iii) 

I'.C. 

/in 

c.c. 

il/i 

C.C. 

32.7 

"M-n 

n 

30 

0— 4'! 

1431 

r;) 

50 

40 

i)l) 

32.:i 

M-ii 


18 

4—11 

95 

20 

40 

10 

23 

12.;> 

S-e 

■B 

19 

0— 2 

10S3 

20 

30 

1.7 

1.7 

10.1 

P-r 


27 

5— 31 

1153 

20 

25 

20 

21 

14.1 

C-in 

i 

22 

4— 91 

lOGi 

40 


35 

40 

2S.9 

P-r 

i 

27 

.0— 23 

1021 

45 

30 

50 

41 

28.0 

B-g 

K-v 

i 

24 

4— S3 

1183 

40 

50 

80 

50 

39.3 

iii 

20 

.7— 3 

109 

.30 

.30 

2.7 

2S 

19.1 

W-s 

V 

24 

.7— 4 

122?. 

15 

15 

O’* 



S-1 

ii 

21 

ii — 3 

165 

30 

K 9 

45 



r-g 

i 

24 

;7— 4.', 

1273 

K 9 

K'9 

30 

20 


M-ii 

iv 

33 

7— 2.'. 

120 



50 

GO 


B-m 

iii 

20 

.*5 — 

12.S 


B H 

05 

50 


:Mc-y 

iii 

30 

4—11 

3051 

K 9 


02 

09 

4S.2 

S~v 

i 

IS 

.7— H 

no 

r» 

7 

10 

i 

5.0 

P-s 

i 

.30 


127 

ii 

7 

20 

10 

0.7 

P-st 

i 

30 

.7— 2 

127 

15 

15 

15 

15 

9.5 

D-f 

i 

23 

4—111 

1011 

10‘ 

3“ 

50 



S-1 

ii 

21 

.7— 3 

in 

50 

10‘ 

50 

no 

.33.3 


•Emotional Fluctuation. 
tRepcat 10 (lay.s Inter. 


cases were normal, developing no complications during the pnerpc- 
rium and receiving the same general diet. This ensured as equal condi- 
tions for the test as we think could be secured in a general maternity 
hospital. All tests were carried out under the supervision ot! one 
graduate nurse. 

In order to equalize the possible effect of differences in weight, etc., 
on the milk-producing capacity of the subject, the average results of 
the two hour lactation test were corrected to the unitary standard of 
one square meter of surface area. The surface area was calcuiatcd 
from the heights and weights of the subject taken on the last morning 
of the test (Table III) using the Aub-Dubois table. 

In Fig. 1 is shown the percentage occurrence of women according 
to their milk producing poAver as shoAvn by the tivo hour test per sq. 
meter, with the milk producing power given in units of 10 c.e. The 
general average secretion of milk varies from 10 to 40 c.e.; 130 sub- 
jects were examined and 9.3, or 71.5 per cent, lie between these figures ; 
17 subjects, or 13.1 per cent, secreted below 10 c.e. A small group of 
20, or 15.4 per cent, would, evidently be considered as high milk pro- 
ducing Avomen, giving over 40 e.c. of milk per square meter surface 
per two hours. According to our test the Avomen Avould thus divide 
themselves into three groups of Ioav, average, and high milk produc- 
ers. The rather Avide range of milk secretion of tlie average group is 
a result probably of the effect of Amrious physical factors in the indi- 
vidual Avomen. The large number in this group giA'cs us confidence in 
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our average analytical findings in the blood specimens. On the other 
hand- it diminishes to a rather small figure the number of women in 
the low and high lactating groups. 

It is pertinent to inquire, however, whether the two hour lactation 
test is an accurate or even an approximate reflex of the lactating 
powers of the subject. Were the mammary gland a machine, and 
working with machine-like exactitude, we might expect the two hour 
test to represent one-twelfth of the twenty-four hour milk production. 
In general, this seems to be so, for the average value of the ratio of 

the two hour test to the twenty-four hour output (ratio—) is 11,55 

Si 

(Table IV) for the 60 cases studied. Individually, other factors. 


SHOWING THE DISTRIBUTION OF WOMEN 
ACCORDING TO TWO HOUR LACTATION 
TEST PER SQ. METRE SURFACE 



CCMIIKPER JHOWR PEBI Sq, METRE CURFflCE 

P1&. 1. 

particularly those of emotion, etc., easily destroy this relationship. 
The ratio — , howevei’, is not constant for the different groups of 

lactating women. In genei’al, however, the woman who shows a low 
two hour lactation test shows a low twenty-four hour output. The 
average two hour test corresponds to an average daily output, etc. 
This is shown in Table IV, arranging the observations according to 
the two hour test in units of 10 c.c. (The figures in this table are 
shown as actually obtained and not reduced to 1 sq, meter surface.) 
The striking feature of these observations is the gradually decreasing 

value of the ratio The twenty-four hour output was determined 

a 

on the tenth day postpartum commencing with the two hour test, 
weighing the baby before and after each nursing, and then measur- 
ing the milk exhausted from the' breasts at 7 a.m. of the eleventh day 
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postpax'tuni. In this way the full twenty-four hour output from 7 a.m. 
on the tenth day to 7 a.m. on the eleventh day postpartum was ob- 
tained. Such a determination involving a number of separate weigh- 
ings on hospital scales should be susceptible to a greater number of 
errors than the two hour test. The regularity of the ratio as 

I <l 

shown in Table TV, however, convinces us that both sets of observa- 
tions are substantially correct. What is the explanation of the decreasing 

Pjjl;jQ_!Lwith the increasing two hour lactation" How regular this 
a 

decrease is may be seen 'if the ratio— is plotted against the two hour 

<x 

lactation test as shown in Fig. 2. The smoothed curve as drawn is so 



regular that one cannot help but suspect some biologic relation. A 
hint of what perhaps this may be is given if avc suppose that the low 
lactating woman is under a greater stimulus to milk production than 
the high lactating woman. The two hour lactation test represents 
what should be a constant stimulus to all classes of lactating women. 

Table IV. RELATioNsnip of Two Hour Lactati6n Test and Twenty -foot: 

Hour Outi»ut of Milk 


a 

b 

NO. OF OBSF.RVATION.S 

RATIO 

AVERAGE 2 HR. TEST 

24 HR, OUTPUT 

b 

a 

C.C. 

7.3 

1.5.2 

24.2 

34.1 

42.7 

53.4 i 

65.1 1 
118.2 

C.C. 

137 

225 

281 

301 

353 

416 

447 

657 

1 

D 

10 

8 

13 

11 

5 

3 

15.7 
15.1 

11.7 
S.S 
8.2 
7.7 

! 6.8 
5.4 

Average ratio 

for total of CO cases 
a 

11.55 
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It represents the ability of the gland to ijroduce milk after the breasts 
have once been emptied. This, hoivever, represents what is happening 
dailj’- to the low milk in-oducing woman. The suckling of the baby 
exhausts, or nearly exhausts, the breasts at each nursing. The glands 
are thus periodically stimulated to their maximum, or nearly so, sev- 
eral times during the twenty-four hours. With the high lactating' 
woman, this is not so. The babj*^ bj"- no means exhausts the breasts at 
each feeding, leaAung some milk in the gland to act as an inhibitory 
factor to its activit3^" The twenty-four hour milk output of the 
high lactating Avoman thus bj’’ no means represents the maximum 
capacity of glands. The tivo hour test gives a much better index. 
E^mn this is probably Ioav, on account of the inhibitory etfect we have 
just mentioned. Luckily our results of the blood anatyses of these 
women are such that it is unlikely an^’^ error is introduced by this, 
factor. . If the explanation we liave giA^en of the Amriation in the 

ratio— ^is correct it forms another example of the beautiful adapta- 
a 

tion existing betAveen the milk supplj’’ of the maternal organism and 
the need of the young. The Ioav lactating mother, stimulated by the 
periodic emptying of her breasts bj'’ the nursing infant, maintains a 
relativety high output Avhile the high lactating mother, stimulated to 
a lesser degree bj^ the partial exhaustion of her glands, reduces her 
output. It is of interest to obseiwe that this regulation is already in 
operation b.v the tenth da.A^ postpartum. 

BLOOD SUGAR AND LACTATION IN AVOMEN 

Arranging our eases in this AAmj' into three classes of lactation Ave 
have determined the aA^erage blood-sugar Amlue of each group as 
shoAAui in Table V. The blood specimen for ana] 3 ’'sis Avas taken fast- 
' ing the morning of the tenth day po.stpartiun. The plasma Avas separated 
immediatety, oxalate being used as an anticoagulant. Sugar aa’rs deter- 
mined bj" the method of Shatfer-Hartman.-- A specimen taken on the 
eleventh or tAA’^elfth morning agreed AAuth that taken on the tenth morn- 
ing. The blood-sugar values of 95, 95, and 93 mg. for the three lactation 
classes scarcely .shoAV anj^ A'ariation, e.speciall}" A\'hen the small num- 
ber of cases examined in the Ioav and high groups is considered. Tlie 
average value of 94 for all cases agrees A\uth the average figures of 
Bergsma (90 mg.) and Cakhvell and L.yle (95 mg.), and is slightty 
loAA'er than that of Killian and ShcrAvin (111 mg.). It i.s, hoAvcA^er, 
much loAver than that of RoAA'ley; indeed RoA\dey’s average figure of 
140 mg. is distinctly high. The range of our blood sugars, 56 to 146 
mg., represents a Avide range but 85 per cent of our figures fall in the 
usually accepted range of 80 to 120 mg. There appears little evi- 

•Incomplete stripping- in the milking of dairy cows is -ivell known to ]e.ssen the 
j'iold. 
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Tabre V. Connecting the Average Blood Sl-oab Level With the 

Levf.l or Lactation 


LACTATION 

GROUP 

NO. or cases 

BLOOD SUGAR 
AVERAGE 100 
C.U. PLASMA 

BLOOD SUGAR | 

RANGE. 100 C.C. 
PLAS.MA 

BLOOD SUGAR 
TOTAL AVEP.AnE 


|||||||||■|||||||||^ 

mg. 

mg. 

mg. 

^Low 


or> 

; 72-138 A 


Average 


or. 

02-140 K 

or. 

High 

■■■■ 

!>3 

r.7-122 j 



•Variations in the number of cases occurrinfr in a particular lactation sroup will 
be noticed. This is duo to the fact that more than 130 subjects were examined, but 
it Was not po.sslble to obtain full data in each ca.sc. 


deuce, then, from our figures that lactation in women is attended by 
any earboliydratc or endocrine di-sturbanee, .such as i.s shown, in cows 
or goats, bj' the average low blood sugar. Tables VI and VII further 
empha-size this point. In Tabic VI ive Imre collected together 8 cases 
whose blood sugar was 75 mg. or Je.ss. • The range of these eases, 50 to 
75 mg. blood sugar, is distinctly below the usual range. The lactation 
tests shoiv, however, that only one out of the 8 would be classed as a 
high lactating woman, whereas 3 would be put in a subnormal ela-ss 
from the point of view of milk production. In Table VII we show 
the 5 highest lactating women of our series. The blood sugars of all 
lie well within the normal range. It is interesting to note, however, 
that -were we to rely exclusively on the data of Table VI we might 
come to a different conclusion. The lowest blood sugar in Table VI 
corresponds to the highest lactating women and the three low lactating 
women are to be found among the four with the highest blood-sugar val- 
ue.s, thus pointing to a connection between the extent of lactation and the 
level of the blood .sugar. Such a conclusion could not be maintained 
in face of the evidence of Tabic VII nor from the general average fig- 
ures of Table V. Such a demomstration illnstrate.s, however, the dan- 
ger of conclusion from a small amount of data. Indeed, in this con- 
nection we feel that the number of cases in our low and high- lactating 
group i.s small, and that we could not liavc drawn conchisions of a 
positive nature connecting the amount of lactation and the level of 
the blood sugar, even had our figures been in the right dii'oction. If. 
is only the fact that our blood-.sugar imlucs for the two extreme 
groups agree so remarkably well with our large average group, that 
makes us confident in drawing a negative conclusion. This lack of 
parallel in blood sugar variations between the lactation of woman 
and that of a highly .specialized animal' like the dairy cow may repre- 
sent, however, no fundamental difference in the process itself The 
difference may be merely that of degree. To what extent, then, does 
the milk yield of the group of high lactating women compara with that 
of the dairy cowi> For purposes of comparison we may tak 

all the others as a milk producer. Her average production per 
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Table VI. Showing the Lactation op a Group op Women op Blood Sugar 
Eange -56 TO, 75 Mg. per 100 c.c. Plasma 


sugar 

2 HR. AVERAGE 
LACTATION 

2 HR. AVERAGE 
LACTATION PER SQ. 
METER 

LACTATION GROUP 

mg. 

C.C. 

C.C. 


56 

66 

45.3 

High 

62 

48 

33.3 

Average 

68 

67 

39.8 

Average 

68 

31 

19.6 

Average 

72 

5.6 

3.8 

Low 

73 

50 

31.4 

Average 

73 

0 

0 

Low 

75 

43 

2.9.0 

Low 


Table VII. Blood Sugar and Calcium Values on the Pive Highest Lactating 

Women 


1 

SUBJECT 

AVERAGE 2 HR. 
LACTATION 

AVERAGE 2 HR. 
LACTATION PER SQ. 
MEIER 

PLASMA SUGAR 
PER 100 C.C. 

SERUM CALCIUM 
PER 100 C.C. 


C.C. 

C.C. 

mg. 

mg. 

K-k 

106,0 

63.0 

86 

9.8 

0-1-r 

101.6 

65.1 

88 

9,9 

Y-1 

111.6 

71.5 

99 

10.0 

G-b-n 

117.3 

75.6 

99 

9.6 

H-r-f 

146.6 

103.9 

99 

10.05 


two hours per 1 sq, meter, of surface was 103.6 c.c. of milk. Her daily 
output was 930 c.c. as measured on the tenth day. On a basis of 
weight, and allowing a figure of 400 kg. as the avei’age weight of a 
cow, this woman would have put out 8 kg. of milk a day had she be- 
longed to the bovine species. This is a small milk yield for a commer- 
cial animal (cp. the figures of Widmark and Cai’lens in Table II). 
The difilerenee between the two species may then be found in the 
quantity of milk secreted, rather than in any fundamental difference 
in the process of lactation. Such a conclusion, however, possesses a 
corollary; It becomes extremely unlikely that we shall see in women 
any pathologic manifestation such as is seen in parturient paresis in 
cattle, and originating from the same cause. If parturient paresis in 
cattle is caused by excessive milk production, and the cause of the 
.symptoms of convul-sion and coma lies in a hypoglycemia, it becomes 
extremely unlikely tliat postpartum eclampsia in women (and this 
would be the nearest human analogy) owes its existence to a .similar 
origin. 

INSULIN AND LACTATION 

Although our evidence is thus against any direct connection between 
the level of the circulating blood sugar and the level of lactation in 
ivomen such as is claimed in cows, yet we felt our position would be 
more certain if we measured the milk- output under experimentally 
produced finetuations in the level of the blood sugar. Particularly 
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in view of the hypoglycemic theory of “milk fever” wc have just 
discussed, we examined the action of insulin on lactation. Apart from 
the symptomatic observations ol: Widmark and Garlcn-s, and of Auger 
on the effect of insulin on the cow, there appear to exist only two ob- 
servations on the action of insulin on a normal lactating animal. The 
first of these is by Giusli and lliotto==’ on the goat who found no effect. 
The second that of Banu and ITeresco^^ who attempted to modify the 
lactose content of human milk by the injection of lactose, and the 
injection of lactone + insulin. In both cases the results were negative. 
Our own experiments arc seventeen in number. The two hour lacta- 
tion test was used as a standard, the average output of milk being 
noted. On the next morning 10, 15, or 20 units of insulin were given 
one hour before the beginning of the te.st. By this time the blood 

^ EFFECT OFINSULIW OH LACTATlOK' 

^BSE^JCe OF H'(POGL'fCEMlCS'|H!-T0MS 
{ilNr.UUN 


1‘ia. 
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EACH SQUARE RCrRESEHTG TOO QAVG 
Flp. S. 

sugar level had been lowered, and we were thus able to observe the 
behavior of the gland when supplied with blood of a lowered sugar 
content. The blood-sugar level during the test and the occur- 
rence of sjunptoras were noted. The results are presented graphi- 
cally in Figs. 3 and 4. Our cxpei'iments are divided into two 
groups according to the pi'osence or absence of symptoms. This 
is important as the mild symptoms following a low blood sugar 
(nervousness, tremors, perspiration, weakness) arc symptoms of an 
emotional character, • and we have previously discussed the effect on 
lactation of such simple proeedui-cs as the unaccustomed taking of a 
blood specimen, or the use of a breast pump. The production of emo- 
tional symptoms by the use of insulin then could not fail to be fol- 
lowed by a diminished milk flow. The correctness of this ar-ument 
we think IS illustrated' in the experiments. Fig. 3 (experiments at- 
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tended by absence of symptoms) shows only one marked diminution 
in the two hour lactation test value. In two experiments the milk 
flow actually increased. In the remaining five the results lie within, 
or very near, the daily variation of the two hour test value. In this 
series of seven experiments, the lowest blood-sugar value Avas 53 mg. 
per 100 c.e. iilasma AAdth an average A'alue of 65 fiig. per 100 c.c. 
plasma. In Pig. 4 (experiments attended by presence of symptoms) 
are shoAA'ii nine experiments, and each shoAvs a distinct loAimring of 
milk floAv under the influence of the insulin. No increases are to be 
noted, though some of the decreases fall AAdthin the normal fluctua- 
tion. Pour, hoAimAmr, are decreases outside the range of daily A^aria- 


EFFECT OF INSULIN ON LACTATION/ 
PRESENCE OF H'JPOGLV/CEMIC SyMPTOMS 
0 . INSULIN 



EACH SQUARE REPRESENTS TWO W'jS 

Pig. J. 


tion. One in particular sIioaa’^s a milk output of zero under the influ- 
ence of insulin. This ease sboAAmd the most marked reaction of all. 
The blood sugar fell to 48 mg. per 100 c.c. and a slight degree of 
cAmnosis Avas noted as Avell as marked tremors and AAmakness. The 
aA'erage blood sugar of this group under the influence of insulin is 
55 mg. per 100 c.e. plasma, a A-alue loAver than that .shoAAUi in the cases 
of Pig. 3 but not sufficiently Ioav to cause true hypoglycemic symptoms. 
Indeed, some of the symptoms AAmre of the slightest, and AA’ould ordi- 
narily haA’^e passed unnoticed had Ave not been particularly AA'atchful. 
NeA’ertheless, CA^en a slight headache, observed in tAvm experiments 
corresponded to large doAA'nAA'ard fluctuations in milk output. The 
experiments Ave have just detailed may perhaps possess a bearing on 
the theory of the hypoglycemic origin of “milk fever’’ in cattle. 
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With the onset o£ even the niiUlost hypoglycemie symptoms, lactation 
should diminish. With the diminution in milk production should 
come a rise in the blood glucose, eoiTcsponding to tl\c lessened strain 
on the carbohydrate balance. The condition should thus be sell'- 
limiting, or at least should show a greater percontiige of, natural 
recoveries than that of 50 per cent reported before the use of the 
Schmidt treatment. The answer to our criticism may perhaps lie in 
the fact that the great majority of eases of “milk fever" occur at the 
comxiiencemcnt of lactation, when perhaps the organism is not in a 
condition to ad.iu.st its carbohydrate balance with sufficient rajxidity. 
On the other hand it is in primiparons coavs that avo should expect to 


see the greatest inability to adjust an AAAAUsual balance, as this AA'onld 
he the first time the mechanism is called into play. AA'hexTas the inei- 
dexice of “milk fever" is highest between tin: fiftb and tenth years. 
Moreover Greig emphasi/o.s the occurrence of the .same .syndrome at 
any period of lactation. 


PAUATIIYUOID DEUKTENCV AND 


PAKTUIUENT PAUKSIS IN 


CATTLE 


The theory of hypoglycemic origin of parturient paro.sis in cattle 
has not been received unanimously by veterinarians. Bryerre and 
Greig-'*’ have advanced a theory of guanidine intoxicatioxi due to ])ara- 
thyroid iusufficicncy. The analytic estimation of guanidine is a mat- 
ter of much xAUcertaiuty at present, and figures in support of the 
theory are wanting. IMorcover, the parathyroid deficiency as fir.st 
proposed by i\racnllum and Vocgtlin,-" and later proved by Collip,"* 
is accompanied by a loAve-rod calcium percentage of the serum. Inde- 
pendently of the theory of guaiAidinc intoxication, Little and Wi'ight"® 
struck by a similarity of .symptoms betAveen parathyroid tetany iiA 
animals and “milk feA^cr" in cattle, suggested a lowered blood ealeium 
as the origin of the convulsions of parturient paresis. They have pub- 
lished observations compai-ing the plasma calcium content of coavs 
“down" with “milk fever" with the same animal on recovery. In 
every case the calcium is found to be mariccdly low when the animal 
is in the acute condition and raised to xiormal value on recoA^erv. 
Moreover, it might be reasonable to expect the calcium exchange to be 
subject to strain at the beginning or during lactation. The negative 
calcium balance Avhich most xnilking animals sIioaa^ is avoII knoAvn. 
Thus the hypocalcemia theory of parturient paresis Avould apjAear to 
have as much evidence in its favor as the hypoglycemia theory, tliough 
Little and Wright do not state whether the administration of pai’a- 
thyroid extract Avill bring about recovery. 

Eclampsia in Avomen has also had its etiology ascribed to a drain 
upon the ealeium of the mother brouglit about by pregnancy .■* The 
average blood ealeium is perhaps very slightly lowered dnrine' the 
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latter months of pregnancy,^® though the values remain within physio- 
logic variation. Observations on the blood calcium during eclamptic 
seizures show normal values.®® 

BLOOD CALCIUM IN LACTATION IN WOMEN 

Lactation in general does not affect the level of the blood calcium 
in animals, although it may unfavorably affect their calcium balance. 
Figures on the level of blood calcium in puerperium in women are 
scanty. De Wesselow®® shows a slightly lowered range of calcium 
values from the third to the eleventh day postpartum, while Handel- 
man, Eose and Sherwin®^ give slightly higher figures but still within 
normal variation. No figures are available connecting the serum cal- 
cium and milk production in women. We have, therefore, determined 
the serum calcium in the same series of women in whom we studied 
the blood sugar and classified our results in the same manner. The 
calcium was determined in serum by the method of TisdaU and Kra- 
mer.®® The results are shown in Table VIII. The general average 
serum calcium value of 136 eases on the tenth day postpartum is 9.7 
mg. The averages of the low, average, and high lactating women are 
9.4, 9.7, and 9.7 mg. serum calcium : figures from which we could not 
possibly draw the conclusion that the production of a large amount 
of milk affected the level of the blood calcium. Table "VTI shows the 


Table VIII. Showing Level of Seeum Calcium and Lactation in Women 


LACTATION 

GROUP 

NO. OF CASES 

AVERAGE SEEUM 
CALCIUM 

RANGE SERUM 
’ CALCIUM 

GENERAL 

AVERAGE 

CALCIUM 



mg. per 

mg. per 

mg. per 



100 c.c. 

100 c.c. 

100 c.c. 

Low 

16 

9.4 

8.0-10.6 ■) 


Average 

91 

9.7 

8.0-12.0 > 

9.7 

High 

19 

9.7 

8.9-10.8 ) 



serum calcium values of the five highest lactating women. The fig- 
ures are within the usual normal range, and are a little above the 
general average. In Table IX are the lactation groups of all the 
women whose serum calcium ranged from 8.0 to 8.9 mg. per 100 e,e„ 
i.e., slightly beloiv the normal %mlue. The lowest calcium values are 
found in women of the low lactating group. Indeed, if we considered 
the results in this table alone, w'e might draw the conclusion that it is 
the low lactating women who would be in danger of convulsions rather 
than the high lactating group, such as would be expected were the 
analogy between them and the parturient cow to be maintained. Such 
a conclusion, of course, is impo.ssible in view of the general averages. 
It again emphasizes the worthlessness of conclusions drawn from a 
few experiments. 
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Taulk IX. Showing the L.vctation or a Gkodp of Women of SEitoii 
Calcium Value 8.0 to 0.0 Mo. fer 100 c.c. 


CALCIUM 

1 

8 HU. AVERAGE 

2 HR. AVERAGE 
LACTATION 

2 HR. AVERAGE 
LACTATION FER SQ. * 
.METER 1 

LACTATION CHOUF 

ing. per 

100 c.c. ' 

C.O. 

C.C. 


s.o 

0.0 

0 

Low 

8.0 . 

.5.0 

3.8 i 

Low 

S.O 

7.3 

.5.0 ; 

Low 

• S.O 

35.0 

8.4 ' 

Low 

S.O 

50.0 

31.4 

Average 

8.5 

; 1S..3 

12.5 

Average 

S.C 

1S.3 

12.7 

; Average 

8.7 

30.0 

1 2S.0 

I Average 

8.8 

[ iijkO 

, .32.5 

1 Average 

8.9 

51.0 

1 31.4 

i Average 

8.9 

15.0 

1 10.1 

Average 

S.9 

SS..3 

' 50.2 

High 

8.9 

81.0 

.55.1 

TTigh 


parathyroid extract and lactatio.n 

The power ot' extracts oi! the parathyroid gland to raise the level 
of the blood calcium in the dog and in man is now a well accepted 
fact. Even apart from the possibility of a relatiomship between ]i}*po- 
caleemia and “milk fever’’ it would be of interest to observe the ef- 
fect of a raised scrum calcium on the milk output. There ajipear to 
be no observations in the literature. We have made observations in 
two cases. Collip’s parathyroid extract (Para-thor-mone, Eli Lilly 
Co.) was given in the doses shown in Table X to two cases. The 
effect on the lactation in S-n-n is negative. In G-n it might appear 
that there was a gradually increasing lactation due to the parathyroid 
extract. The baby in this case, however, had just been changed from 
a four hour feeding to a three hour feeding owing to its lack of gain 
of weight. This would constitute an extra stimulus to milk flow, and , 
m view of this, we feel we cannot argue lhat the parathyroid extract 
was respoiLsible. We should like to point out the difficulty we expe- 
rienced in raising the serum calcium in both these cases. Subject G-n 
received 40 units a day for three days and 80 units on the sueceediu^r 
day. Yet the calcium never rose above 11.03 mg. The blood, howevei" 
showed a marked anhydremia. The patient felt very nauseated, had 

thirst, and as she herself expressed it, 

felt dopy and miserable.” These symptoms were alleviated on the 
next day with the copious administration of fluids. Collip and others 
have reported acidosis and dehydration in dogs to whom parathyroid 
has been given in excessive amount. In Collip’s report the symptoms 
fo lowed a hypereakemitt of 14 or 15 mg. Although no snoh hyper- 
calcemia was obsciwcd m our .subject we believe that the symptLs 
were those corresponding to parathyroid excess in dogs, though uo 
aeidosis symptoms were noticed. Two days afterwards the .s,“bieit 








780 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLQGY 

developed a temperature with general pains which was diagnosed as 
a mild influenza attack. No temperature was noted during the anhy- 
dremic period. If our conclusions are correct this forms the first rec- 
ord of symptoms occurring after the use of parathju’oid extract in' the 
human subject. Subject S-n-n also showed the symptom of headache 
after 60 units for two days. The anhydremia on the following day 
was not so marked as in the previous ease. The calcium rose to 
11.38 mg. It would appear that the administration of parathyroid 
extract in the laetating human subject is not without its dangers. 
Although we feel we cannot conclude the presence of a direct connec- 
tion between parathyroid extract and milk flow yet it must be re- 
marked that s 3 unptoms, exceeding in severity manj'- of those experi- 
enced by our insulin subjects did not produce a decrease in the two 
hour lactation test. 


Table X. — Showing the Effect op Parathyroid Extract on Lactation 


SUBJECT 

DATE 

parathyroid 

extract 

serum 

calcium 

SERUM 

PROTEIN 

TWO-HOUR 

LACTATION 

NOTES 

1925 

units 

MG. PER 

PER cent 

c.c. 


G -- n 
Dec.' 15 

10 

100 c.c. 
10.4 

8.66 i 

40 

Baby on three-liour 

“ 16 

40 

10.5 

8.06 

50 

feeding 

“ 17 

40 

9.8 

7.95 

55 


“ 18 

40 

10.3 

7.96 

50 


“ 19 

80 

11.0 

8.02 

55 

Nauseated a.m. 

" 20 

0 

10.8 

9.18 

60 

Dry mouth, thirsty, 

. “ 21 

0 

10.6 

i 

8.00 

60 

miserable 

Improved 

“ 22 

0 

9.7 

7.50 

65 

Temperature 100° 

“ 23 

0 

9.3 

7.24 

65 

Improved 

“ 24 

0 

- 

_ 

45 

Well 

1928 
S-n-n 
.Tan. 23 

0 ! 

9.5 

7.85 

45 

Baby on four-hour 

t i 24 

0 

— 

I ^ 

65 

feeding 

“ 25 

0 

— 


60 


“ 26 

n 

10.0 

7.20 

60 


^ ' 27 

0 

— 

— 

70 


“ 28 

0 

- 

— 

75 


‘ ^ 29 

30 

10.2 

7.20 

70 


" 30 

50 

11.4 

7.30 

50 


“ 31 

0 

11.3 

8.25 

60 

Not feeling ivell 

Feb. 1 

0 

10.1 

i 6.98 

i 45 

Slight temperature 


AVe v:lsh to expre.ss our indebteclnc.'?.? to Mcssr.'s. EH Lilly Co., for the "Para-thor- 
mone” u.sefl in these ob.servation.s. 


FINDINGS IN A CASE OF PUERPERAL SEPTICEMIA 

The evidence as we have interpi’eted it is against any analogy being 
found between “milk fever” in cattle and a corresponding state in 
woman if either a hypogljmemia or a h.vpocalcemia be accepted as a 
fundamental accompaniment. Either the endocrine balance in 
woman is more flexible than in the cow, or as we have stated, the 
amount of lactation in woman never rises to such an excessive amount 
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as to disturb tbe balance. It may be objected, bowever, that all our 
experiments are on the tenth, eleventh, and twelfth day postpartum, a 
time when lactation is well established, and anj' disturbance may be 
adjusted. We have pointed out that lactation in the dairy co\y lowers 
the blood sugar quite apart from the immediate puerperal period, and 
that some veterinarians, as stated by Greig, believe that “milk fever 
can occur at any period of lactation, though it usually occurs forty- 
eight to seventy-two hours after labor. In view, liOAveyer, of this pos- 
sible criticism, we have made a daily blood examination for sugar and 
calcium on five subjects for a period of six days, commencing the firsl- 
morning after labor. These are shown in Table XI. Incidcntallj' tin* 
table shows the N.P.N. and amino-acid N values,-"^ as these value.s 
appear of importance in one case (A-r). These and other values were 


Table XI. Showing Daily Values After Labor of N.P.X. Amino Acid K., 

Calcium and Sugar jn Blood 


DAY AFTER LABOR 

1 

*) 

3 

4 

5 

6 


N.P.N. 

mg. per 100 c.e. Pla.'min 



Y-g 

ai 

- 

28 

25 

25 

23 

S - r 

35 


29 

24 

24 

24 

K - in 

25 

23 

23 

20 

21 

22 

B - s 

24 

22 

22 

20 

23 


A — r 

32 

40 

mm 

24 

20 

22 


Ammo N. mg per 

100 c.c. 

Pla.m\a 

• 


Y-g 

4.8 

5.2 

4.5 

5.0 

■ 5.3 

5.1 

S - r 

4.S 



5.1 

5.4 

5.8 

B - in 

.5.4 

5.6 

5.5 

5.2 

5.5 

5.6 

B - s 

5.0 

5.2 

5.3 

5.5 

5.2 

4.7 

A — r 

G.l 

6.0 

7.8 

5,0 

5.1 

5.5 


Calcium mg, per 

100 c.c. 

Scrum 



Y-g 

9.G 



9.6 

10.0 

9.8 

S - r 

10.4 



10.2 

10.0 

10.7 

B — in 

9.4 

10.1 

9.4 

9.8 

9.7 

10.1 

B - s 

10.1 

9.6 

9.5 

8.9 

9.9 

9.9 

A-r 

10.0 


S.S 

.0.1 

9.0 

9.0 

Sugar mg. per 100 c.c. Plaeuia 

Y-g 

92 

98 

83 

98 

S(I 

95 

S - r 

87 

87 

97 

S3 

88 

98 

B - m 

85 

88 

88 

89 

90 

92 

B - .s 

76 

79 

81 

8.3 

SO 

85 

A-r 

97 

92 

100 

115 

102 

■ 96 


determined in all eases .studied but are not included in this paper as they 
are not pertinent to the particular phase of the subject under discussion. 
The figures show no remarkable or characteristic variation due to the 
onset of lactation. Case Y-g belonged to the low-lactating group and 
R-n to the average-lactating group. The interest of the table lies in 
subject A-r who on the third day showed a moderately raised N.P.N. 
of 50 mg., a high amino-acid N of 7.8 mg. and a sudden drop in the 
calcium to 8.8 mg. Whether the rise in sugar to 100 mg. is part of 
the same disturbance we do not know. The rise in N.P.N. and amino- 
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acid N are outside tlie normal fluctuation. Of nearly 130 cases, 
studied on the tenth day postpartum, only 3 show amino-acid N values 
of 6.0 mg. or over. The disturbance is evanescent. On the next day 
all that is left is a slightly raised blood sugar, but even so, this figure 
would be accepted as within the normal range. The disturbance was 
probably due to the onset of a mild puei’pei’al infection as it was ac- 
companied by a temperature, and a culture of streptococcus hemo- 
lyticus was obtained from the cervix. The, temperature was normal 
the next morning, though occasional rises were noticed later. The 
occurrence of a sudden drop in calcium in this case on the third day 
postpartum presents the only analogy we have been able to find be- 
tween “milk fever” in cattle and pathologic postpartum disturbance 
in woman, a disturbance much more likely due to infection rather 
than to lactation. In view of the markedly pathologic value of amino- 
acid N we have found, it "would be interesting to know the value 
found in parturient jiaresis in cattle, especially as the effect of lacta- 
tion in the cow is to produce a low value. In man it is extremely 
difficult to find examples of disturbance in this sub.stance in the blood.®* 

GENERAL CONCLUSIONS 

If parturient paresis in cattle is fundamentally attended by either 
of the bioehemie. phenomena discussed in this papei’, it appears very 
unlikely that its analogue vdll be discovered in woman. Such a con- 
clusion is based upon the hj’-pothesis that excessive milk production 
is an essential condition of parturient paresis, a hypothesis accepted 
by all veterinarians as far as we are aware. That even high lactating 
women do not attain that plentitude of production reached by dairy 
animals maj' perhaps represent the difference between the two species, 
as we have suggested. Nevertheless it seems strange that no trace 
of the disturbance can be found in women, so strange that it may 
engender doubts as to the fundamental nature of either the hypo- 
glycemic nr hypoealcemie theory of the pathologic manifestations 
in cattle. 

SUMMARY 

1. The recent theories of parturient paresis in cattle are discussed 
in the light of a possible relationship to similar disturbances in women. 

2. A laelation test of two houivs’ duration has been devised for 
women, and its relationship to the tAVonty-four-lionr ontput of milk 
has been studied. 

3. Seventy-one per cent of the women examined secrete 10 to 40 c.e. 
milk per square meter of .surface per two hours. This constitutes the 
average lactation group. 

4. Only 1.5 per cent of women secrete over 40 c.e. milk per square 
meter of surface per two hour.s, constituting a high lactation group. 
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5. There is no essential difi'evence in the blood-sugar level of the 
three lactation groups, the average tiguro being 95 nig. per 100 c.c. 

6. Hj'poglyceinias produced by insulin lower the milk output, if the 
hypoglycemia is accompanied by nervous or emotional symptoms. 

7. The average .scrum calcium level for 130 cases is 9.7 mg. per 
100 c.c. 

8. There is no essential ditference in the level of serum calcium 
between the three lactation grou])s. 

9. The administration of parathyroid extract, has no influence on 
the milk production. 

10. It appears difficult to raise the serum calcium by parathyroid 
extract during lactation. 

11. Toxic sj'mptoms have been noted by the administration of para- 
thyroid extract to a human subject. 

12. Some abnormal chemical findings are reimrted in a ease of 
puerperal septicemia. 
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EEPEATED LAPAKOTBAGHELOTOMY, 91 CASES* 

(Low, OB Cervical Cesarean" Section) 

By Joseph B. DeLee, M.D., Luella E. Nadelhoppeb, M.D., and 
J. P. Greenhill, M.D., Chicago, III. 

A mong the seventeen superior advantages possessed by the low, or 
. cervical operation, two are always mentioned as being of such 
importance that they alone should induce all thinking accoucheurs 
to adopt the cervical approach to the uterus for all eases requiring 
abdominal delivery. 

The displacement of the classic operation by laparotrachelotomy is 
proceeding so rapidl}^ all over the Avorld, and the operation has been 
adopted as standard by so many obstetric authorities, that one must 
conclude its primary mortality and. morbidity are now proved to be 
better than all other methods of cesarean section. 

It remains, therefore, to discover the facts regarding the late mor- 
tality and morbidity, that is, how women who have had one cervical 
cesarean get along afterward, whether the fear of abdominal delivery 
restricts future childbearing, or whether the incised uterus becomes 
sterile, also how the uterus acts in subsequent pregnancies and labors, 
and what are the findings at subsequent operations. 

We have tried to follow up the cases on whom the laparotraehel- 
otomy has been done, but the moving qualities of our population have 
prevented us from learning much of value. One may surmise, from 
the fact that few of the women have returned to us for gynecologic 
treatment and still fewer have responded to the questionnaire we 
sent out to them, that the low section does not compromise their health. 

The exact effect of the operation on fertility could not be deter- 
mined, but since Ave are able to present 91 cases of repeated section 
it shoAvs that this element does not act very strongly inhibitive. 

The tAvo advantages of the Ioav cesarean above referred to are 
the integrity of the uterine scar and the absenee of abdominal ad- 
hesions. The health of the Avomen, fertility, their safety in pregnanej’’ 
and labor, all depend on these tAvo factors and from a study of our 
91 cases Ave may deduce practically valuable facts. 

The statistical material used in this paper Avas collected, tabulated, 
and abstracted by my associate Dr. Luella E. Nadelhoffer, and the 
microscopic study of sections of the cervix, removed at operations, 
Avas done by my associate Dr. J, P. Greenhill, to both of Avhom should 
go the credit for the much greater Avork done. All I did Avas to as- 

•Rcad at a meeting of the Section on Obstetrics and Gynccolog>’, New York 
•Academy of Medicine, April 24, 1028. 
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semWe the information brought to me by them and make a few 
general comments. Only a small portion of their findings arc pre- 
sented here. 

Of these 91 cesareans I performed 31, my 8 associates the other 60. 

In 718 cases of laparotrachelotomy, 82 were done for the second 
time, 8 for the third, and one for the fourth time. 


Tabdv; I 


INDICATIONS rOB FIRST SECTION NO. 


Contracted Pelvis 

09 

83.1 

Toxemia 

0 

7.2 

Aliruptio Pin cent ne 

O 

2.4 

Placenta Previn 

1 

X.u 

Fibroid Uterus 

1 

1.2 

Amputation of cervix 

1 

1.2 

Cardiac defect 


2.4 

Threatened rupture of uterus 

1 

83 

1.2 


The indications for the first laparotrachelotomy were mainly con- 
tracted pelvis, 83.1 per cent (Table I) and naturally the indication 
was carried over into the second pregnancy. The fact of there having 
been one incision in the uterus already would strengthen the indica- 
tion for a second section although I believe, and most men doing the 
low operation insist, that this element of danger requires much less 
consideration than does the scar after the classic section. 


Table II 


INDICATION FOR FIRST 


INDICATION FOR SECOND 

CESAREAN SECTION 


CESAREAN SECTION 

Toxemia 

(6 cases) 

1. Toxemia again 

2. Toxemia again 

3. Ccpbalo-polvic disproportion 

4. Threatened rupturo of uterus — in labor 
eight hours 

5. Elective 

C. Threatened rupture of uterus 

Abruptio Placentae 

(2 cases) 

1. Forty-eight hour test of labor 

2. Elective 

Placenta previa 

(1 case) 

Elective 

Fibroid Uterus 

(1 case) ! 

Same indication 

Amputation of cervix 

(1 easo) 

Snmo 

Cardiac defect 

(2 eases) 

Same 

Threatened rupture of uterus 

(1 case) 

Elective 


All the patients who had third cesarean sections had contracted 
pelves, also the patient on whom the fourth section was done. 

Table II shows the indications for the second section when the first 
was not done for contracted pelvis. Toxemia recurred twice, and in 
two eases a rupture of the uterus was feared. 
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' Table III. Time Interval Betaveen First and Second Cesarean Section 



NO. 

per cent 

1 to 1% years 

13 

15.7 

1% to 2 years 

11 

13.3 

2 to 2% years 

17 

20.4 

2^/^ to 3 years 

11 

13.3 

3 to 3% years 

10 

12.0 

SYj to 4 years 

9 

10.8 

4 to 4^/^ years 

4 

4.S 

414 to 5 3 'ears 

5 

6.0 

5 to 514 years 

1 

1.2 

514 to 6 years 

1 

1.2 

7 to 714 years 

1 

1.2 


83 



Table IV. Time Interval Betaveen First and Second and Betaveen Second 

AND Third Cesarean Section 


FIRST AND SECOND AND 

SECOND THIRD 

11 months 1 


1 to 114 years 

2 

4 

114 to 2 years 

1 

1 

2 to 214 years 

2 


214 to 3 years 

1 


3 to 314 years 

1 

1 

4 to 414 years 

414 to 5 years 

1 

1 


8 

8 


Table V, Fourth Cesarean Section, Time Interval Betaveen 


First and second 

114 years 

Second and third 

114 years 

Third and fourth 

314 years 


Tables III, IV, and V, sboAv that tbe interval betAveen the several 
sections varied from one to seven and one-balf years, 40 AAmmen baA”^- 
ing a second child Avithin tAvo and one-half years. This is a large 
percentage (51.3 per cent) and is slightly greater than the percentage 
of second births of 100 Avomen taken at random from the hospital 
files (50 per cent). It is generally admitted that a relative sterility 
remains after the classic cesarean. In eight of the third cesareans 6 
of the Avomen had conceived Avithin one year after the second opera- 
tion. As far as stei’ility is concerned Ave cannot say that laparo- 
trachelotomy restricts it A’’ery much, and this is a strong argument 
for the cervical operation. 

The youngest patient on AAliom the section Avas repeated Avas tAventy- 
one, the oldest forty. In all patients the pregnancies Avere at or about 
term. Since the second cesarean Avas nearly ahvays foreseen, a large 
percentage Avere eleetiA^e, i.e., nearly CO per cent, but the rest Avere 
given a test of labor lasting from one to forty-six hours, the majorit}’’ 
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having less than twelve hours of pains. In these patients it was 
possible to see the effect of labor on the lower uterine segment and scar. 

Local anesthesia was the anesthetic of choice and was successful 
in 60 per cent of the cases, ether being next with 33 per cent; com- 
binations being used in the remainder. Of late years we are learning 
hoAv to treat the minds of our xmtients better, and the local method is 
now being found practicable in more than 90 X)cr cent of operatioiis, 
and even for Porro. 

Sterilization was x^erformed after the second section whenever the 
patient and her husband desired it, and we have finally, after much 
experimenting, adopted the simple method of ^ladlencr. Thirty-one 
of the 91 patients were sterilized. 

In the 718 haparotrachelotomics there were 9 maternal death.s, 1.2 
per cent. One woman died after her second operation. One died 
after her third, a total mortality of 2.2 per cent in the 91 repeated 
sections. Of the babies 4 died, one a monstrosity (anencephalus), 
one from atelectasis (the child of the mother who died after the third 
section) and one from sepsis, probably umbilical, one from infection 
acquired before labor. 

The first mother who died weighed over 280 pounds, entered the 
hospital in labor with a foul discharge, the bag of waters having rup- 
tured two days before. The child when delivered had a purulent dis- 
charge from the nose and a temperature of 102°. It died of sepsis 
the fourth day. The uterus was foul at the operation. Death was 
due to peritonitis which probably came from the uterus, although 
some of the symptoms pointed to the gall bladder. The second death 
was most peculiar and presents many interesting aspects. Diudug 
her first pregnancy this patient suffered from anemia Avhose nature 
was not determined by the internist. She was of the hypoplastic 
type, enteroptotic, flabby, with weak mesoblastic tissues. Her ab- 
dominal walls were so thin that the uterus could be seen through it. 
Her first labor dragged on for several days. Laparotrachelotomy was 
performed. On the thirteenth day fever of 103° appeared and, since 
there were no lochia, we diagnosed retention and passed a soft 
catheter into the uterus, nothing came out, but the patient very soon 
afterward developed double phlegmasia alba dolens. Recovery after 
two months. 

During her second pregnancy the anemia reappeared and a new 
symptom, uterine contractions simulating labor pains, and requiring 
narcotics. These kept up from the end of the sixth month into the 
eighth giving some concern as to the integrity of the lower uterine 
segment scar, and also for the baby’s life. When the child was ap- 
praised at 5% to 6 poxmds a second laparotrachelotomy was per- 
formed. The baby weighed 5% pounds and died in six hours of 
atelectasis pulmonum. The mother became enormously distended, 
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without fever, had stercoraceous vomiting for twenty-four hours, but 
recovered. I warned her not to get pregnant again, but she did and 
had a spontaneous abortion at three months. Not long thereafter 
she reappeared, now at the seventh month of gestation with only mild 
uterine contractions. At term the bag of water ruptured and a few 
pains occurred. Since the pelvis was slightly justo minor, the head 
high, occiput posterior, the cervix closed, a third laparotrachelotomy 
was performed. The scar was very thin but firm. A large, fine boy 
was delivered. There was a great deal of venous oozing from the 
wounds, and especially did we have trouble stopping the hemorrhage 
from the right tubal corner when we resected the tubes to procure 
sterilization. Her recovery began like the second one, distension, 
vomiting, not fecal this time', but more obstinate. She had little 
temperature, pulse of 90 to 110 and slow respiration, her white blood 
count was 7000 to 5000. A consultation of surgeons could not diag- 
nose peritonitis but when we reopened the abdomen this was found, 
and it seemed to take its origin from the right tubal corner. I have 
noticed that our cesareans that have any manipulations on the tubes 
have more reactions than the others, and believe we probably stir up 
an infection slumbering in this neighborhood. The other patient who 
died was also sterilized. 

The recovery of the other 89 women was just as smooth as usual, 
if not better. Primary union took place in all but 4 cases, and pelvic 
cellulitis was noted twice; 55 per cent had normal temperature. 

Intestinal complications, gas pains, distension were noted as severe 
in 4 cases, mild and temporary in 44 cases; vomiting occurred only 
in 13 eases and was not marked. One patient on the daj'' she arrived 
at home had a severe pulmonary embolism but haiDpilj’’ recovered. In 
her case the transverse incision was made and bleeding at the outer 
angles of the wound required numerous sutures. 

The behavior of the cervix in subsequent pregnancy and labor pre- 
sents little of importance in this discussion. 

Of 48 women who could be followed up, menstrua] disturbances not 
existing before were found in 10; one woman had profuse menses; 
44 had regular periods, 3 irregulai’, 1 none at all. Forty-four patients 
nevertheless said they felt “very well.” While the dysmenorrhea 
was not pronounced, its occurrence is intere.sting. 

One patient complained of bladder disturbances, 2 of backache. 

That fertility is little interfered with is shown by the fact that 
we were able to do 91 repeated sections in a total of 718 cases. Preg- 
nancy after the first section did not present anything unusual. Pour 
abortions were reported in women who had had one laparotrachelot- 
omy which is not a remarkable incidence. Out of 136 classic sections 
done during the same period, 4 women had abortion.s, proportionately 
5 times as many. 
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Premature labor was not noted, indeed several of the women went 
over term. There was no ease of rupture of the uterus either duiing 
pregnancy or labor. Even the patient with the thin scar above le- 
ferred to did not give any concern. 

j/'-'^t least twelve women, after previous laparotrachelotomy, have been 
delivered from below, some spontaneously and others by forceps. Ii' 
one case labor was induced by bag. Labor lasted from two to thirty- 
five hours and in many cases the pains were very strong. Tlie babies 
weighed from 2500 to 4255 grams. One patient had two vaginal deliv- 
eries after laparotrachelotomy and another patient had two vaginal 
deliveries after two laparotraelielotomies. All this speaks well for the 
integrity of the cervical scar, although anatomically, as Dr. Greenhill 
shows, much is to be desired in the restoration of tissue. 

Of special interest are the findings at the second laparotrachelot- 
omy. No unusual difficulties were encountered in opening the abdo- 
men. One hernia was met. Adhesions were found in 40 per cent of 
the cases but they were mostly very thin and easily treated. They 
were between the uterus and omentum, abdominal wall or omentum, 
or between peritoneum and uterus. Of the 8 third cesareans 5 had 
adhesions but the woman who had a fourth laparotrachelotomy had 
no adhesions at all. In 2 cases expansive gauzy adhesions made it 
possible to do the second trachelotomy extraperitoneally. I have met 
with adhesions after the classic section, Avhere they occur in 85 per 
cent of cases and are dense, often intestinal as well as utero-abdominal. 
There is no comparison between the two cases. All the advantages 
are with the low operation, as far as adhesions are concerned. 

The bladder is separated from the lower itterine segment with a little 
more difficulty in the second sections. The histories are incomplete 
on this point. My memory says that the frequency of firm bladder 
adherence to the uterus is not great nor the complications at all hard 
to overcome. The location of the bladder requires some considera- 
tion. Since the majority of repeated sections are elective, and labor 
pains have not unfolded the lower uterine segment the bladder is usually 
low in the pelvis, unless it was elevated by the first operation. Wlien 
we were overlapping the peritoneum in the two flap operation, it was not 
uncommon to find the bladder fixed high on the uterus and also drawn 
up out of the pelvis permanently, being elevated also on the anterior 
abdominal wall. In 78 cases the bladder is recorded as high in 39, 
low in 36 and normal in 3. These figures are about what we find at 
first sections and, therefore, mean little. 

The records are incomplete as to the quality of the uterine scar. 
Of 29 cases it was mentioned as thick in 18, thin but strong in 3, thin 
in 3, not seen but felt in 4,- and separated in one (previously men- 
tioned) . ' 

Dr. J. P. Greenhill studied 40 pieces of the lower uterine segment 
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removed at the time of the second laparotraehelotomy and presents 
herewith a i^reliminary report on 31 specimens. In 5 of the 40 he 
reports thin sears. 

Histology of Uterine Scars. — (J. P. Greenhill, M.D.) In 31 instances 
at the time of the repeated cesarean section, pieces of tissue were re- 
moved from the site of the previous incision in the lower uterine 
segment. In addition, pieces of tissue ivere removed from three uteri 
at the time of a first operation for purposes of comparison. 

In 26 of the 31 specimens studied there were distinct evidences of 
scarring. The remaining five blocks failed to show any scar tissue 
Avhatever. This means that in these five eases the incision healed per- 
fectly or that the pieces of tissue ivere not removed from the site 
of the former operation or operations. For at the time of a repeated 
low cervical cesarean section it is unusual to recognize the site of 
the previous incision with the naked eye before incising the lower 
uterine segment. The remaining 26 specimens in which scarring was 
present can be roughly divided into three groups, depending on the 
degree of scarring. In three cases, the changes were striking, con- 
sisting essentially of marked thinning of the uterine wall and replace- 
ment of a great deal of muscle tissue with fibrous tissue. In each of 
these specimens the wall of the uterus contained a sharply localized 
area of constriction, so that the wall measured less than a third of a 
low powered microscope field in thickness. In two of these, this por- 
tion of the wall was made up of apj^roximatelj^ equal parts of muscle 
and fibrous tissue, but in one the muscle tissue had been almost com- 
pletely replaced by collagen and a small amount of elastic tissue. 
Large amounts of fibrous tissue extended outward into the normal 
myometrium. Into these scars the endometrium and parametrial tis- 
sue were sharply di-awn. In none of these sections was there any 
evidence of disintegration of the wall of the uterus, as was suggested 
in some of the scars described below. 

In the second group were placed those cases where undoubted scars 
of the old incisions were present, but in which the integrity of the. 
wall remained essentially unchanged, even though several .shoived 
slight thinning of the wall. Most of these scars were composed of 
dense masses of fibi'ous tissue frequently arranged eicatriealljL Others 
contained various amounts of muscle tissue bundles and individual 
cells, many of which were surrounded by collagen. In a few instances 
the scarring was extensive, reaching from the endometrium to the 
parametrium and involving large areas. In many specimens large 
interstitial areas of diffuse, irregular scarring were present. Most of 
these sears were represented by fibrous tissue replacement but there 
were a few in which the tissue, although arranged irregularly with a 
tendency toward cicatrization, was mostly muscular. A number of 
the fibrous scars contained dense ma.sses of elastic fibrils, others were 
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found with diffusely scattered elastic tissue and some Avere almost 
entirely free of elastic tissue. No factors governing the formation of 
elastic tissue Averc determined, but there did not seem to be any re- 
lationship to the amount of collagen. ScA'cral dense scars had large 
amounts of coarse elastic fibers; other equally dense scars Avere rela- 
tively free from it. It is possibly of some siguificunce that, in gen- 
eral, those scars Avhieh consisted of dense masses of fibrous tissue 
showed, AAuthin the sear proper as Avell as in the adjacent myometrium, 
marked edema of the fibers so that in places isolated nniscle cells 
Avere imbedded on a pale-staining, A'ery loose, edematous, fibrous 
tissue netAvork, giA’ing the impression of early “tearing” of the tissue. 
This group included 15 eases, one of A\diich could conceivably fall into 
the first group. 

The remaining cases, eight in number, shoAved minor degrees of 
.scarring of the same general tj'pe. The one Avith the least CAudence 
of scarring contained only two small puckered areas, one of muscle 
and the other of collagen, both areas being interstitial. The lesions 
of this group were of microscopic size, and are thought to be of 
purely anatomic rather than jfiiysiologic significance. 

While looking for scars in these tissues, avc found tAVO eases Avith 
distinct acute iuflammatorA' reactions, diffusely involving the endo- 
metrium and subjacent myometrium. These reactioAAS coAAsisted of 
edema and especially in one case, of marked leucocytic infiltration. 
No relationship to blood vessels Avas noted, the process being a dif- 
fuse one involving the inner surface of the uterus. No bacteria Avere 
seen in the sections. One of the patients from Avhom a piece of tissue 
Avas remoA^ed had no labor pains AA’hen the cesarean section Avas per- 
formed and the other had been in labor tAVO hours. In both cases the 
bag of Avaters Avas intact at the time of operation. 

These sections Avere stained Avith hematoxylin and eosin, and by 
the Weigert-van Giesen method, in Avhich nuclei stain blue, muscle 
tissue greenish-yelloAA’-, collagen red, and elastic fibers black. This 
study is being continued. 

The scars Avere found thin in many cases yet they held throughout 
pregnancy and more or less hard labor. In only the one case the peri- 
toneum seemed to lie on the decidua, and in all probability this loAver 
uterine segment Avould have ruptured had much of a strain been put 
on it. 

Dr. GreenhiU is making a further study of the microscopic slides 
and the clinical records Avith a view of determining Avhether the 
method of suturing, continuous or interrupted, has anything to do 
Avitli the re.sultant scar. Thus far it seems to be proved that thin 
scars oftener folloAV continuous suturing. I have been practicing and 
teaching the interrupted suture of the loAver uterine segment for the 
last four years, basing my opinion on my oAvn findings at operation. 
Noav a pathologic foundation is placed under it. The interrupted 
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suture takes longer, and the patient loses more blood while it is being 
put in. Where haste is needful because of hemorrhage, one may com- 
promise and put in one row or part of one, continuous and finish the 
closure with interrupted. 

It seems that perfect anatomic restoration of the cervix is not 
necessary for the strain of subsequent labor. All that is needed is a 
good scar. In the Avorld’s literature there are only 12 cases on record 
in which rupture of the cervical scar took place. All these women 
were in strong active labor and only two of the mothers died. Com- 
pare these figures with those of the classic section, with its high per- 
centage of ruptures during pregnancy, when the patient is usually 
at home without any warning, such as labor pains give ; also note the 
still higher percentage of rupture during labor, and a large mor- 
tality in both. 

I have always put forward that the laparotraehelotomy is not as 
simple an operation as the old classic, that it usuallj’- jiresents only 
such difficulties that an ordinarily skilled abdominal operator can 
master with ease. We must not forget that occasionally a classic 
section will also have complications, especially if it is a repeated one, 
that will tax the surgeon’s skill, and the same is true of the repeated 
low cesarean. In all cases of primary and second laparotraehelotomy, 
the technic is easier if the patient has been in labor a moderate length 
of time because then the lower uterine segment is long drawn out and 
thin, and the bladder separated from it. These advantages are absent 
with repeated section which is almost always an elective operation. 
Occasionally if labor has not supervened and the lower uterine seg- 
ment has not unfolded well one has to extend the incision one to three 
centimeters upward into the corpus uteri. The two instances in our 
tables where the cut was made longer (up to 2 inches), were lapsi 
artis. No harm results from this as the whole incision can be well 
peritonealized, and if a second or third elective section is to be done, 
there is no danger from rupture of the sear as with the low incision 
this only occurs after prolonged and powerful labor. 

In all second laparotomies care is necessary in opening the abdo- 
men, as an occult hernia may exist. Adhesions are seldom met, as 
was said, but one must be prepared for an elevated bladder. The 
peritoneal opening, therefore, must be made at the upper end of the 
incision. The anterior culdesac, especially if the overlapping of the 
2 peritoneal fiaps was extensive may be very high and distorted. 
Adhesions, if the previous section was a classic may twist the uterus, 
if a low operation, this is rare. Where the healing of the first section 
was afebrile, one need not fear that the separation of the bladder 
from the lower uterine segment will be difficult. If suppuration oc- 
curred, one must proceed carefully with the dissection. We have not 
injured the bladder in any repeated operations nor have we tied or 
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cut tlie ui’eter. TJreterO'Pj’clitis is noted as a complication in the re- 
coveries from laparotrachelotomy in about 3 per cent. This is due to 
two causes, first we perforin this operation frequently in threatened 
eclampsia, and toxemia is often the result of this inflammatoiy under- 
lying disease; second, when the bladder and the ureters are lifted off 
the lower uterine segment, the disturbance may light up a slumbering 
infection. There was only one ease of cystitis in this series of re- 
peated sections. 

Keall}' there is little to say about the technic of a repealed laparo- 
trachelotomy. It is usually just like the first one and when it is not, 
general surgical principles apply. 

Should one sterilize the woman after her second abdominal de- 
livery? Yes, if she and her husband demand it, although I usually 
dissuade them from such a course. I do not try to dissuade them 
after a third section. If the patient is well on in years, a Porro i.s 
probably the best waj’" to sterilize. In young women Itladlener’s 
method, simple and efficient, can be done. A loop of the tube is held 
up, crushed carefully with a hea^w forceps and a silk ligature laid 
in the groove. 

In closing the abdomen the interrupted suture is used throughout 
because scar tissue does not unite as well as healthy, and a continuous 
suture compromises the circulation too much. 

Altogether, a second laparotrachelotomy is not quite as easy as the 
first, but this is true of all second laparotomies. 

5028 Ellts AvENTjr. 


SALPINGITIS : THE CASE FOR EXPECTANT TBEATIMENT 
By C. Jeff Miller, i\I.D., New Orleans, La. 

AS HOWARD KELLY once remarked, surgery developing in the 
hands of men has dealt too lightly with mutilating operations in 
women, and if the case might be reversed for several decades, with 
women operating and men suffering the mutilation, there would un- 
doubtedly be a large prepossession in favor of wise conservatism. His 
point is well taken. Since the ablation of the female sexual apparatus 
is not ordinarily a procedure which endangers life, there is a tendency 
unfortunately a somewhat general tendency, to remove it, in whole or 
in part, on indications which, in another part of the body, would be 
considered rather trivial. Function is lost sight of, sentiment is 
thrown to the winds, and unnecessary and mutilating surgery is done 
without a consideration of equally satisfactory and more conservative 
modes of treatment, without a recollection of the fact that a woman’s 
whole scheme of life takes its point of departure from her pelvic 
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organs. If that one point alone ■were boiuie in mind, a new day would 
dawn in the management of manj’- types of pelvic iiathology. 

Almost twenty years ago F. F. Simpson read before the American 
Gynecological Society a paper which revolutionized the treatment of 
tubal disease. Prior to that time its management had been purely 
surgical. Operation was done routinely, as soon as the diagnosis was 
made, and because it Avas done in the acute stage, ablation of the 
entire genital tract Avas often a iieee.ssary consequence. The result 
AAms not only a group of thoroughlj'- unsexed Avomen, at least in the 
physiologic sense, but also a death rate approaching 20 per cent. Then 
came Simpson AAdth his adAmcacj’’ of the dela3'’ed operation, AAdth the 
plea that surgeiy should never be resorted to in acute salpingitis until 
the temperature had been eonsistentty normal for at least three weeks, 
even after repeated bimanual examination, until there had been absolute 
rceoAmry from the acute attack, and until there had been a complete 
absorption of the inflammatory exudate surrounding the primary 
focus of infection. These astounding proposals could not be ignored, 
revolutionary as they Avere, because their advocate Avas able- to show 
for them in a series of more than four hundred eases the hitherto un- 
heard of mortality of 1 per cent. 

Almost from that day the accepted treatment of acute salpingitis 
has been medical and not surgical, but in spite of the proved results 
of the delayed operation, there are still those Avho advocate a return to 
the old plan of immediate surgery. The fact that the majority of these 
men are brilliant and expert surgeons makes their arguments particu- 
larly dangerous. Their individual results, I grant you, are striking, 
hut Ave must not lose sight of the fact that the bulk of all surgexy is 
done not by surgeons of this eminence but bj^ men of average ability, 
01-, to sixeak bluntljq of .small ability, AAdiose di.sregard of established 
principles may have a verj'^ different outcome. 

Salpingitis, jmu Avill recall, is essentiallj'- a bacterial invasion of the 
fallopian tubes in Avhieh ixraeticallj'^ anj^ organism, either singty or in 
combination, maj" be the responsible factor. While it is generalty 
conceded that at least 70 or 75 per cent of all eases are of gonoi-rheal 
origin, laboratory confirmation is possible only in a relativel}’’ small 
percentage of tliese. The gonococcus is an organism Avhich cannot 
exist Avithout oxj^gen, and once it has become encapsulated in the tube, 
death is inevitable and activity ceases. Clinically this process is ac- 
companied bj’ a fall in tlie tempei-ature, the gradual absoi-ption of the 
inflammatoiy exudate, and finalty the complete reeoveiy of the pa- 
tient from the acute attack. The coi-i-espondence betAveen the i-ecession 
of the bacterial acthdty and the clinical improArnment is indisputable, 
and Curtis makes the unqualified .statement that in all his experience 
he has never isolated the gonococcus from the secretions of patients 
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-wlio eitlier failed to reveal gross evidence of active infiammatioJi or 
who had been free from fever for a minimum of ten days. It is his 
opinion, therefore, that pcr.sistently active tubal disease is not, as it 
has long been regarded, a chronic condition with acute self-originathig 
exacerbations, but rather either a fresh infection from without or a 
fresh extension upward fi-om a chronically infected lower genital traei.. 

With the nonspecific organisms the situation is somewhat different. 
The acute attack tends to subside, the exudate tends to be absorbed, 
exactly as when the specific organism is present, but the nonspecific 
organisms are anaerobic, and they therefore, although riuiesccnt, have 
in them decided potentialities for harm for nnknoAvn periods of time. 
Their longevity has never been definitely limited and the streptococcus, 
at least, has been isolated from the tube as late as nineteen year.s after 
the original attack. 

From these facts and from .studies of the clinical findings in literally 
thousands of cases of tubal disease, certain indisputable conclusions 
emerge. Salpingitis, at least of the specific type, tends to recede spon- 
taneously from the acute stage; that is, autosterilizalion tends to occur 
and the woman develops her own immunity and con protect herself 
against the bacterial invasion Avliich has taken place. In the non- 
specific type spontaneous regrc.s.sion is likewise the rule, though the 
organisms retain their activity for unknown periods of time. In the 
second place, spontaneous clinical recovery must be considered at least 
a possibility in every case of salpingitis, though naturally it is more 
frequent in the mild than in the extremely severe type. In the third 
place, involvement of the general peritoneal cavity is exceptional and 
death during an acute attack is equally unlikely. 

These are proved clinical facts, the acceptance of which carries the 
corollary that the factor of safety cannot enter into the idea for im- 
mediate operation. The patient, other things being equal, will not 
die because operation is withheld, and the case for prompt surgery 
must, therefore, be argued on some other premise. Certain arguments 
may be promptly demolished. Thus salpingitis is not comparable to 
.such a condition as a^opendicitis, Avhere delay would be fatal. The 
diagnosis is usually so clearcut that it can seldom be confused with 
other abdominal pathology in which prompt surgery is essential. Rup- 
ture of a pus tube is an unlikely contingency, m fact, the few cases 
in which this catastrophe has occurred are reported in the literature 
almost as surgical curiosities. 

Moreover, the other side of the picture inust not be forgotten. It 
must be borne in mind that immediate operation is done in the face 
of active bacteria, in the face of fresh adhesions, in the face of struc- 
tures so vascular, so infiltrated and so friable that they may be 
injured by even the gentlest manipulations, Avhilc the delayed opera- 



796 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

tion is done when the bacteria are dead, when the pus collections are 
sterile, and when extensive contamination of the field of operation 
with resulting peritonitis is not so likelj’' to occur. Another considera- 
tion not to be ignored is whether a patient already acutely ill from a 
bacterial disease is in a condition to stand the added strain of surgery 
since, and this is the crucial point, her life, as we have already shown, 
does not hang upon its prompt performance. Moreover, it must never 
be forgotten that surgery, when it is done, is done for the results of 
the acute attack, not for the attack itself, which may subside spon- 
taneously and which may leave no secondary pathology, so that routine 
operation for a condition which at least in a certain percentage of 
cases, will be eared for by nature rather than by art, can be classified 
only as unnecessary surgery. 

It has not yet been proved, either, that immediate operation is as 
safe an affair as its advocates would have us believe. In the hands of 
the sui'geon of exceptional ability the claim is certainly justified. 
Victor Bonney lost one patient in twenty years, DuBose’s mortality is 
one in four-hundred-nineteen cases, but in general practice the results 
are very different. I recentls’" had occasion to study six hundred eases 
of salpingitis, treated surgically, from the records of Charity Hospital 
and of Touro Infirmary, v'hieh comprised the work of fifty-seven dif- 
ferent surgeons. The series included both cooled and uncooled cases, 
and the gross death rate was 3 per cent, or three times as high as the 
accepted risk for surgery of the tubes. ' The rate for the cooled cases 
was less than 1 per cent, while the rate for the uncooled cases was 
4.2 per cent. Or, to express it differently, approximately 90 per cent 
of the mortality occurred in patients who had not been properly cooled. 
It is something more than coincidence, too, that three-quarters of the 
postopei’ative morbidity developed in patients who had not been al- 
lowed to recover completely from their original infection. The death 
rate, you will note, is not the only point to be considered. 

These figures from a composite series are to my mind far more rep- 
resentative than are the brilliant individual showings of such men as 
DuBose and Bonne 3 L The.y prove again that the mortality of the 
average surgeon or the average mortality of all surgeons is a far better 
index to the wisdom or unwisdom of a given course than are the 
records of individual experts. It cannot be too often emphasized that 
while the experienced and dexterous surgeon may violate with im- 
punity all surgical principles, such temerity on the part of the average 
man can lead only to disaster. On the sui-face it does seem paradoxical 
to permit a debilitating disease to run its course as a means of fitting 
a patient to withstand a major surgical procedure, but the facts prove 
the ease. 
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Looking at it from another aspect, let me point out that immediate 
operation seldom permits conservatism. Since the involvement of the 
pelvic organs is general, since localization has not yet occurred, since 
nature's protective mechanism has not yet been set in order, total 
extirpation of the pelvic organs is frequently necessary. To quote 
DuBose's own words, “Pelvic debridement should include at least the 
removal of the pjmgenic membranes wdth the Infected tubes, uterus 
and ovaries.” There is no semblance of conservatism in any such 
wholesale resection as that. If a competent surgeon is in charge the 
woman will probably emerge Avith her life, but she may also emerge 
Avith her sexual existence iri*eA'ocably ruined. And the tragedy of that 
lies in the fact that salpingitis is essentially a disease of young Avomen. 
that the great majority of all cases occur in the prime of functional 
life. The argument that the tubes thus remoA’^ed are functionless is 
unwarranted; Holtz’s report, for instance, in Avhich 12 per cent of 
pregnancies is shown to haA'e folloAved purely expectant treatment ut- 
terly disproves that claim. 

Finally, the Amrious types of conservative operation Avhich are sup- 
posed to be possible when immediate surgery is done have by no means 
justified the plan. Splitting and drainage of the tube is adAmcated 
with enthusiasm by one surgeon, another pleads for plastic operations 
such as are done during the chronic stage, a third advocates partial 
salpingectomy. Aside from the fact that the latter operation is par- 
ticularly to be condemned beeaase it may pave the Aimy for a future 
ectopic pregnancy, not a single one of these procedmes, as Ave shall 
point out later, can shoAv the results Avhich folloAv carefully ordered 
eonsei'A'-ative methods. As one shrewd observer puts it, if pregnancy 
does not folloAv the old method of delayed operation, it is yet to be 
proved that it folloAvs the revived method of immediate operation. 
And even granting the argument that a Avoman avIio has been treated 
expectantly and aaIiosc tubes are sealed obviously cannot bear children, 
even granting that argument, I Avould point out that that Avoman is 
no more absolutely sterile than is she Avhose tubes have been removed 
at laporatomy for acute salpingitis. 

To my mind the only argument in favor of early operation which 
has the slightest Aveight is the argument of expediency. Often in 
private practice, more often on public hospital services, we are called 
upon to treat patients Avho cannot rest indefinitely, who cannot, for 
social or economic reasons, run the risk of a recurrence of their origi- 
nal condition. But even here there is no excuse for surgery until all 
the dicta of the delayed operation have been observed, absolute sub- 
sidence of the acute attack, resolution of the exudate, and a consist- 
ently normal temperature for at least tAvo weeks in spite of repeated 
bimanual examinations, Avhich, by the way, offer a better index of the 
patient’s condition than any amount of laboratory Avork. It need 
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scarcely be pointed out that a woman who cannot stand the slight 
trauma of a bimanual examination without a febrile reaction is clearly 
unfitted to withstand the greater trauma of a laparotomy with its 
inevitable intraabdominal insults. 

But when, you will ask, should operation be done ? When is it finally 
justified? Hoav long should one delay? I admit that once the patient 
has recovered from her acute attack the temptation is strong to oper- 
ate in the interval, but even then the wise surgeon is the one who 
continues to wait. For one thing, only time can tell whether the first 
attack will not also be the last. This is frequently the case when the 
infection is of gonorrheal origin, and in nonspecific infections, as we 
have already pointed out, the longevity of the bacteria is an unknown 
quantity, so that the patient’s safety is really best assured by an 
indefinite delay. A safe rule in all instances is to wait until the in- 
fection is thoroughly cooled and then to continue to wait. Even if the 
patient is not cured by this method, at least nothing is lost, for if the 
attacks continue to recur, if the symptoms continue unabated, if the 
patient’s general health seems likely to be affected, operation can be 
done quite as safely later. 

Moreover, the patient herself should have some voice in the matter, 
for she is the best judge of her own condition. If my patients consider 
themselves well, if they are able to resume their normal habit of life 
and to do their daily work with only brief periods of disability, I am 
quite willing to agree with them that thej’’ are well, even though the 
pelvic findings may not be entirely to my liking. It is possible, too, 
given the choice, that the patient may prefer to retain her organs, 
damaged though they be, on the chance of an ultimate clinical and 
functional cure. As Chipman well puts it, “Half a loaf, and a painful 
loaf at that, is better than no bread.” A woman’s sexual organs ai'e 
the basis on which her whole life is founded, and her sexual sanctity, 
to express it as strongly as I can, should be violated only in the face 
of an urgent need, which a single attack of salpingitis rarely consti- 
tutes. 

The wisdom of this plan has been repeatedly proved. In more than 
a thousand cases of salpingitis treated by purely expectant methods 
Holtz secured 82 per cent of clinical and 12 per cent of functional 
cures, and had only 2 per cent of absolute failures. Since 1921 in the 
clinic of Arthur Curtis of Chicago the plan has been to refrain en- 
tirely from operation for gonori’heal salpingitis on the principle I 
have already outlined, that recurrent attacks are fresh infections 
rather than fresh outbreaks of an original infection. The patients 
are isolated from their infected consorts, even douches are prohibited, 
and the treatment is entirely expectant. Not only have the clinical 
cures been brilliant, but the number of functional cures has been sur- 
prisingly large, and it may well be that another generation in medi- 



MILLER : SALPINGITIS 


799 


cine will see surgery iu such eases entirely eliminated and expectant 
treatment the routine plan. 

It might be ivell to outline briefly the method by M'hich these cases 
are handled. The cardinal principle is rest in bed, absolute rest, not 
for a feAv days but for many days, indeed for many weeks, until the 
temperature has been persistently noiunal for a minimum of two weeks 
in spite of repeated vaginal examinations. During the acute attack, 
pain is relieved bj'^ ice caps and local applications as indicated, with 
opiates used sparingly when necessary. The bowels are regulated bj* 
mild cathartics and gently given enemas; drastic cathartics have no 
place in the management of a pathology which can be excited to fresh 
outbursts merely by intestinal peristalsis. Fluids are forced by 
proctoclysis, by hypodermoclysis, even by infusion, and transfu.sion 
is resorted to in extremely debilitated and toxic patients. Douches 
are not routine but if they add to the patient's comfort and are cau- 
tiously given I do not believe them harmful. Surgery is limited to the 
opening of localized pus collections pointing in the culdesac or above 
Poupart's ligament. There is nothing subtle, nothing complicated 
about this treatment, and I sometimes wonder if its extreme sim- 
plicity, its total lack of action, is not the reason why more gynecolo- 
gists are not willing to follow it absolutely. 

When surgery is inevitable, its extent .should bo based not only 
upon the pathology present but upon the age and social condition of 
the patient and, to a certain extent, upon her own desires; if a woman 
is so situated that she can take the admittedly dubious chance of a 
functional cure which conservative surgery offers in specific infection, 
she has certainly the right to take that chance, provided .she takes it 
with a full knowledge of the facts. 

Speaking categorically, when the process is tuberculous or specific, 
bilateral .salpingectomy is the iviser procedure; otherwise, unilateral 
removal of the affected tube will suffice, or sometimes the mere release 
of adhesions. Hysterectomy should not be done routinely, but only 
if the uterus is directly implicated in the infectious process, if it is 
myomatous or otherwise diseased, or if it is so denuded during opera- 
tion that a useless organ would be left. That is, it should be removed 
on intrinsic indications and not because extrinsic disease happens to 
be present. 

The same plan should be followed with the ovaries. I am aware 
that their conservation under such circumstances is still a matter of 
debate, but personally I believe that every effort should be made to 
save ovarian tissue. Naturally they must be removed if they are 
directly implicated iu the infectious process, if they are riddled with 
cysts, or if the circulation cannot be preserved intact. Usually how- 
ever, they are not inherently diseased, they have simply been in bad 
company, and even if the other genital organs must be removed, their 
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conservation is still warranted. We have no present evidence that 
the ovaries cease entirely to function at any portion of a woman’s 
life, and if they do nothing more than supply internal secretion to 
the host they still should be preserved when possible. If extensive 
resection is necessarj’-, I might add, transplantation is a preferable 
procedure ; its field is limited, but I have more than once seen it avert 
the trying symptoms of a precipitate menopause in young women. 

In this brief paper it has naturally been impossible to handle all 
phases of the subject, but I hope I have succeeded in making at least 
one point clear, that salpingitis is an infectious disease in which auto- 
sterilization will occur under expectant treatment in the great major- 
ity of cases and in which a spontaneous cure, at least clinically, is 
possible in a very fair majority. There is no indication, therefore, for 
immediate surgery in any ease and often there is no indication for 
delayed surgery either. The patient has a right to her chance to pre- 
serve her sexual apparatus and it is unfair to deprive her of it. If 
surgery must eventually be done, if after a reasonable trial it is clear 
that a complete cure cannot be hoped for, then let the operation be 
radical enough actually to cure the disease, being sure, however, that 
this ruthlessness is not extended to organs which are not intrinsically 
involved in the infectious process. In tubal disease almost more than 
in any pathology of the female pelvis, the sanest surgeon, the wisest 
gynecologist is he who refrains longest from the practice of his art, 
but who, when he is obliged to exercise it, tempers his conservatism 
with sufficient radicalism to ensure for his patient a permanent cure. 

512 Hibeenia Building. 


Secldnger, D, L., and Snyder, F, F.: Cyclic Changes in the Spontaneous Contrac- 
tions of the Human Fallopian Tube. Bulletin Johns Hopkins Ho.spital, 1926, 
xxxix, 371. 

Tlie cyclic changes in tlie activity of the muscular wall of the tube closely 
parallel chronologically the histologic changes occurring in the endometrium and 
tubal mucosa during the reproductive cycle as follows: During the mid- and late- 

interval stage, there are rapid contractions showing a marked variation in ampli- 

tude. During the premenstrual and menstrual phase, slow contractions of uniform 
amplitude are found. During pregnancy tubal contractions remain slow and of 
uniform amplitude. 

Comparison with other mammals suggests that in the human the increased ac- 
tivity of the tubal wall during the mid- and late-interval stage is probably coinci- 
dent with the passing of the ovum through the tube. 

No change in the number or activity of the cilia lining the tube was noted at 

any phase of the reproductive cycle. 0 . 0, Maland. 



THE DIAGNOSIS OP PETAL DEPORMITIES IN UTERO"^ 

By Prederick Howard Palls, M.S., M.D., Chicago, III. 

(From ihe Bcparimcnt of Ohstctrics and Gynecology, College of Medicine, 

Univcrsiiy of Illinois^ 

T he purpose of this paper is to present certain facts observed in 
the study of a series of deformed fetuses in utero and to formulate, 
if possible, a syndrome that will be of use in the diagnosis of these 
cases. 

The diagnosis of a deformed fetus in utero is not new, but it is only 
in recent jmars with the development of the x-ray that the clinical 
impression of the probability of a fetal deformity in a given case 
could be absolutely confirmed. As early as 1883 Laulaigne'^ described 
a sjmdrome based on four rules Pinard had laid down which included; 
permanent exaggerated tension of the uterus ; difficulty in finding the 
fetal poles; weak heart tones; easy and exaggerated ballottement. 

Negri- in 1899 reported two cases and Viana^ in 1905 two more cases 
in one of wliich he was able to produce the convulsive movements of 
the limbs and presenting part by palpation in spite of the attendant 
hydramuios. Gilio"* in 1896 stressed the syphilitic histor 3 ’-, the abnor- 
mal movements, a transient albuminuria, vaginal examination during 
labor, weak and uncertain heart tones which he ascribes to poor car- 
diac innervation. The tentative diagnosis made by these writers was 
confirmed after the birth of anencephalic monsters. means of our 
modern methods the diagnosis may be confirmed before the birth of 
the fetus. Purthermore, other deformities in addition to anence- 
phalic monsters have been diagnosed in utero in recent years. 

Accurate diagnosis is the more important since on it the decision 
of the obstetrician must be based as to what line of treatment shall 
be pursued, and its probable effect on two patients instead of one. 
In certain instances it maj^ seem wise to increase the risk for one in 
order to reduce the danger for the other. A correct estimate of the 
condition of both patients at the time the decision has to be made, 
therefore, is of paramount importance. 

The decision as far as the mother is coueerned is based on a care- 
ful physical examination together with accurate special tests of the 
excreta, blood and the application of specially devised instruments 
such as the ophthalmoscope, cystoscope, and sphygmomanometer, 
x-ray, etc. By these means and others, especially if the findings can 
be supplemented by careful clinical observation for a period of a few 
days or weeks, a fairly satisfactory estimate of the condition of the 
mother can be determined. 

‘Read before the Chicago Gynecological Society, Jan. 20. 1928. 
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Our opportunity to judge of the condition of the fetus, on the other 
hand is far less favorable. The oi’dinary means of patyation, percus- 
sion and auscultation are only applicable to a limited degree even in 
the most favorable subjects. In patients with abnormally fat abdom- 
inal walls, an early pregnanej’-, irritable uterus, or hydramnios, these 
methods maj’- be quite useless. The application of special function 
tests is obviously out of the question. 

One of the most valuable of the diagnostic aids in this connection is 
the x-ray. The use of the x-raj’’ in the diagnosis of obstetric conditions 
was somewhat limited in the earty j’^ears of its development and before 
the use of the Bueky diaphragm by the fact that clear pictures were 
difficult to obtain owing to the thickness of the abdominal and uterine 
walls, and the liquor amuii which interferes with the proper penetra- 
tion of the rays. Pormerlj" it was tliought that care was necessary to 
avoid injuring the groiving embiyo by the x-ray. This danger is, 
however, theoretical leather than real, as pointed out by Case^ because 
of the short exposures neeessaiy Avith tlie present teclinie. 

There are a group of eases Avhich are particularly difficult to diag- 
nose by ordinary clinical methods and Aidiich are usualty not diagnosed 
until late in labor or after the birth of the baby. These are the vari- 
ous types of fetal deformities which are relatively frequently associ- 
ated Avith an lydramnios which obscures the physical findings. 

It is particularly important to make a diagnosis preAuous to deliv- 
ery in these eases for several reasons. In the first place the shock to 
the mother and family can be made less if a responsible member can 
be acquainted Aidth tlie facts in the case before the birtJi of the child. 
Secondly, the discomfort of the jjatient due to the continuation of 
pregnancy in the presence of hydramnios may be relieved by inducing 
labor. Thirdly, the confidence of the patient in the skill of the medical 
attendant is increased by the proof of his diagnostic ability. Fourthly, 
if for any reason cesarean section or other operatiA'^e intervention 
should be indicated in a given case, the presence of the fetal deformi- 
ties should be giA’^en due eon.sideration. Fifthly, the danger of post- 
partum hemorrhage due to overdistention of the uterus by the 
hydramnios may be minimized by induction of labor as soon as the 
condition is diagnosed and proper preparations may be made to treat 
this complication if it occurs. 

Our interest Avas fix'st aroused in the subject of x-ray diagnosis of 
abnormal fetal conditions by the diagnosis Avhich Ave made and re- 
ported in 1917 of a fetus in opisthotonus position. All attempts to 
correct the position failed before labor set in. FolloAving the rupture 
of the membranes at the end of the first stage, the fetus died before 
a version and extraction could be done. 

The c.nrliesl reference we arc able to find in use of the x-ray in the diagnoses 
of intrauterine pregnancy i.« by Albert," 1899 at a meeting of the German .Society 
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of Gynecologists. He sho^Ycd a number of roentgenograms in wliiclv the fetal heads 
and some of the bones could be clearly seen. 

H. Freunds in 1905 stated that the fetal skeleton was not visible until the 
second half of pregnancy, but he believed in the possibility of recognizing deformed 
fetuses, although he reports none. 

Von Jakscho in 1911 stated that ho had repeatedly succeeded in visualizing the 
gravid uterus from the second month. He used metal filters and rather hard tubes, 
the time of exposure being from twelve to fifteen seconds. He also said the roentgen 
exposures were harmless as far as the pregnancy was concerned. 

Lars Edlingio in 1912 stated that the diagnosis in the early stages of pregnancy 
depended on the state of ossification, which was usually sufficiently complete during 
the third month. In most cases only p.arts of the skeleton could be seen. He also re- 
ported a case where the roentgen examination failed to diagnose an existing preg- 
nancy. Ho believed hydrocephalus and certain double monstrosities could bo roentgono- 
logically recognized, although he did not examine any such cases. He had a successful 
roentgen of tYvins, except that it proved to be triplets which he failed to notice. 

Spangler’^ in 1924 reported two anoncephalic monsters, the first of those delivered 
February 6, 1921. The diagnosis was made because a marked hydramnios interfered 
with the palpation of the presenting part. The x-ray revealed “no fetal cr.anial 
bones, vertebrae very poorly developed, length of spinal column less than normal, 
with the bones of the face close to the thorax.” 

The second case developed a severe toxemia of pregnancy, a blood pressure of one 
hundred forty systolic, one hundred ten diastolic. The uterus at eight months was 
not so large as it should have been and x-ray taken because of this discrepancy 
revealed anencephaly with marked shortening of the vertebral column. This baby 
was stillborn and delivered January 20, 1923. 

Campbell and Willitsis in the same year reported an ancncephalic monster which 
was diagnosed in 1923. This diagnosis was made by palpating a soft’ mass sur- 
rounded by a hard oval ring with the finger introduced through the corvi.x of the 
uterus. 

Daubi3 in 1925 reported an anenccphalic monster born January 3, 1924. The 
patient had a marked hydramnios .and because the fetus could not bo p.alpated 
she was referred to x-ray. The latter disclosed a well developed anenccphalic 
monster and a defect in the upper portion of the spi}ial column which he regarded 
as a spina bifida. In August of tho same year lie examined another patient with 
a moderate hydramnios which revealed no malformation except a lack of develop- 
ment of the skull bones which gave the impression of an anenccphalic fetus. 

Daubi3 in 1920 reported a hydrocephalus which was examined with x-ray about, the 
seventh month because of breech presentation. Tho skull appeared to bo normal 
at this time. During tho ninth month a large mass was felt in tho region of the 
fetal head and by means of a second x-ray a definite diagnosis of hydrocephalus 
was made. This is the first diagnosis of hydrocephalus in utero that wo have 
been able to find. 

Eudolphi^ delivered a case in May 1C, 1925 of a thirty-two day postmaturc 
ancncephalic monster weighing nine and a half pounds. Great difficulty was ex- 
perienced in bringing on labor pains in this case. A marked hydramnios interfered 
with the abdominal examination, rectal and vaginal examinations failed to make a 
definite diagnosis of present.ation and position and aroused the suspicion of the 
possibility of a deformity of the fetus. An x-ray revealed the ancncephalic nature 
of the deformity. 

Case in 1926 reported three additional cases. The first case was referred for 
x-ray examination because of marked hydramnios interfering with the diagnosis 
of the position of the fetus. The cranial vmult was found to be absent. The 
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second case also presented herself -with a marked hydramnios which interfered with 
palpatory findings. The x-ray pictures revealed an, anencephalic monster. The third 
case showed the uterus enlarged to the size of a full-term pregnancy when accord- 
ing to her history she was only about seven months pregnant. The head could 
not be palpated and the fetal heart tones could not be heard. A vaginal examina- 
tion disclosed slight dilatation of the cervix through which with one finger it was 
possible to feel what was thought to be the rough edges of a fetal abnormality. 
An x-ray examination showed cephalic presentation and an anencephalic monster. 

Lascanois in 1923 reported a case of anencephalus diagnosed in utero by means 
of palpation through the cervix alone. Thomsit and Ballardi^ each report a similiar 
case. 

Our attention was first called to the possibility of diagnosing mon- 
strosities in utero by a report of Case of Battle Creek, Michigan, be- 
fore this Society in 1917. He took an x-ray picture of an anenee- 
pbalic monster in utero after abdominal and vaginal examinations bad 
failed to determine the diagnosis and aroused the suspicion that the 
bead was abnormal. The x-ray plate demonstrated the deficiency in 
the cranial vault clearly. No heart tones were beard and a second 
picture a month later revealed the same findings without evident 
growth of the fetus. Labor was induced and a 27 centimeter anence- 
phalic monster was delivered. 

We became interested in the subject and in 1921 observed our first 
case. Following this we observed three other anencephalic monstros- 
ities and. during the last year have observed a very interesting double 
headed monster, a spina bifida, and two hydrocephalic monsters. 

In those cases showing an anencephalic monster a gi’eater or less 
degree of hydramnios is usually present. When this is extreme no 
accurate palpatory findings can be noted. Even when the hydramnios 
is not great, or the membranes have ruptured, difficulty will be en- 
coimtered in definitely locating the fetal head, since the normal hard 
round smooth object is absent, and the difficulty is increased if the 
head is in the fundus of the uterus. 

On executing the fourth maneuver of Leopold in cephalic presenta- 
tions no cephalic prominence will be noted. We noted lively move- 
ments of the fetus in our cases but did not elicit the abnormal spas- 
modic movements described by Pinard, Laulaigne, and others. Wc 
did not know of this sign when studying our cases. 

On vaginal examination it may be difficult to determine Avhether 
the head or breech is presenting until after the partial dilatation of 
the cervix and rupture of the membranes. The soft meningocele may 
exactly simulate the breech. Frequently the diagnosis is not made 
until the head is on the perineum." The soft meningocele surrounded 
by the bony edge of the defective cranial vault has been said to be 
characteristic. In one of our patients the face presentation did not 
pennit of this observation. 
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Anotlier Yaginal finding ivliicli is said, to be cbai'aeteristic and. wbicb 
we have been able to confirm bas been tbe elongated form of tlie bag 
of waters protruding tlirougli the cervix after 4 or 5 centimeter dila- 
tation. 

When no x-raj’ is available and the diagnosis of anencephalic mon- 
sters is probable from the abdominal examination, it is possible to 
confii'in the diagnosis by placing the patient under general anesthesia 
and introducing a finger or, after complete dilatation of the cervix 
and rupture of the membranes, the whole hand into the uterus. The 
deformity of the head can thus be easily appreciated. The heart tones 
are frequently found to be unduly rapid or unduly slow with and fol- 
lowing labor pains before the head is engaged. Occasional]}^ irregu- 
larity of rate is noted before labor starts. The probable explanation of 
this is that the medulla, unprotected by the bones of the cranial 
vault, is irritated by the increased intrauterine pressure resulting in 
stimulation of the cardiac centers. The point of maximum intensity 
of the fetal heart tones was noted to be unusually low in the abdomen 
as compared with those of the normal fetus with the same degree of 
engagement of the head as determined by rectal or vaginal examina- 
tion. Ths is due to the lack of the cranial vault and the shortness of 
the neck. Rates varying from forty to one lumdred and seventy and 
higher have been observed. There may be considerable difficulty in 
hearing and counting the heart tones due to the muffling by the liquor 
amnii. 

The x-ray picture will usually show the deformity after the seventh 
month of gestation, and although the outline of the fetus and the 
skull may be somewhat obscured by the hydramnios it should show 
the defect in the cranial bones. The contrast with the rounded vault 
of the normal head is easily appreciated. 

A study of the family history was not of value in any of these cases, 
there having been no similar monstrosities horn in these families as 
far as the patients knew. This is somewhat against tlie general im- 
pression that monstrosities tend to occur in families, and to repeat in 
the same patient. 

The treatment of this condition is the termination of the pregnancy 
in the most conservative manner as soon as the diagnosis is made. 
Induction of labor by Watson's method may be tried and failing the 
procedure may be repeated after a rest of three or four days. If it 
again fails a hag induction may be advised. This is particularly de- 
sirable if the hydramnios is severe enough to cause pressure symp- 
toms. The rupture of the membranes before inserting the bag and 
draining off a large part of the liquor, may assist in developing strong 
contractions. If any unusual obstruction is offered by the bony pel- 
vis, craniotomy or embryotomy should be undertaken as soon as nor- 
mal parturition is interfered with. If such a baby is born alive as 
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they not infrequently are, the chance of its surviving for more than a 
few days is very remote. It is best to keep it separated from the 
mother, and to withhold the diagnosis from her when feasible, simply 
telling her that the baby did not survive the labor. The information, 
of course, should be given to the husband or some responsible member 
of the family as soon as the diagnosis is made and confirmed. The 
baby should be kept warm and sterile dressings over the meningocele. 
In spite of such precautions a meningitis will almost surely develop 
if the baby does not die of inanition. 

Whenever in a given case for various indications such as contracted 
pelvis, or abnormalities of the pelvic soft parts, a cesarean section 
may be considered the choice of operation for delivery, if there is any 
suspicion of fetal abnormalities, careful x-ray examination should be 
made before electing this operation. It is not justifiable to jeopardize 
the mother for such a babsL 

The following case histories are presented: 

Case 1. — F. L., entered the obstetric department of the State University of 
Iowa on December 13, 1921, young, well nourished, white, aged nineteen, a school 
teacher and not married. Menses began at twelve years, were regular every twenty- 
eight days, lasting five to seven days, flowed an average amount with occasional 
pain. She denied previous pregnancies. Her last period was April, 1921. She 
admitted a single intercourse the last of March, 1921. 

She had had measles, chicken pox, and whooping cough, scarlet fever in 1914, 
influenza in 1918, and smallpox vaccination in 1915. She had had a sore throat 
three weeks before admission and her hands and ankles had been somewhat swollen 
for three weeks. The digestive, nervous, and genitourinary systems were negative 
except as previously noted. There ivas no family history of carcinoma, Bright’s 
disease, diabetes, or tuberculosis. Her mother had no abnormalities in her obstetric 
history as far as the patient knew. Heart and lungs normal. No glandular 
dystrophy. Breasts normal in contour and secretion. Slight edema of the lower 
extremities. Tlie abdomen was greatly distended and tense. Fetal heart tones 
not heard and fetal parts not clearly outlined. Fetal movements, however, could be 
lieard and felt and seemed to be unusually active. Bectal examination revealed a 
small part presenting and the cervix almost completely effaced but not dilated. 
The pelvic measurements normal. Vaginal and urethral smears were negative for the 
gonococci. The Wassermann teat was negative. Urine was amber color, specific 
gravity 1018, no sugar, no albumin, many pus cells. Blood pressure varied 
from 150 to 180. 

On December 18, the patient complained of irregular pains during the night, and 
at eleven a.w. discharged from the vagina what seemed to be amniotic fluid. Bectal 
examination revealed no dilatation, pains every ten minutes but weak. Fetal heart 
tones heard but not counted. Labor continued about the same all day, and practically 
.stopped by midnight. 

Januarx- 2, .she began again to have pains at 11 A.Ji. and was taken to the delivery 
room with two fingers’ dilatation. Fetal movements were easily stimulated and 
vi.sible in the lower left and the upper right quadrants. Fetal heart 144 and 
irregular. X-r;iy revealed an aneneephalic monster, cephalic presentation. Mem- 
branes ruptured at .5:40 p.H. and about three gallons of amniotic fluid were ex- 
pelled. Before rupture tlie elongated shape of the bag of waters was noted. 
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Spontaneous delivery occurred at 6:40 p.m. of an anencephalic monster -sveighing 
four pounds and eight ounces. The heart heat for five minutes hut the haby did 
not breathe. Estimated blood loss was 200 c.c. The placenta contained numerous 
small infarcts and there was a marginal insertion of the umbilical cord. The cord 
itself showed numerous twists. Tlic puerperium was uneventful except for a mild 
thromboplilcbitis of the left leg. 

Case 2. — G. S., priinipara, single, aged nineteen years. Entered the clinic August 
31, 1923. Nothing of importance in the family history. She had had diphtheria, and 
infantile paralysis with a deformitj' of the riglit foot. The tonsils and adenoids 
were removed at .seventeen, rilenses began at fifteen years, regular every twenty- 
eight days, lasted five days, moderate, no pains. The father of the baby weighed one 
liundred and fifty pounds, twenty years of ago, white, laborer, and nothing was known 
as to whether he had venereal disease or tuberculosis. She thought her last period 
had been in November, 1922, and that she had felt quickening March 17, 1923. 

General examination was negative except for the deformity of the right foot. 
Presenting part was thought to be the breech, sacrum right anterior, and it was 
thought it had advanced to about seven and onc-lialf months. The fetal heart tones 
were clear, 132. Pelvic measurements were slightly smaller than normal. It was 
difficult to palpate the head because of mild hydr.amnios present. X-ray taken 
August S, 1923 showed an anencephalic monster. Blood Wassermann was negative 
to both alcoholic and cholestcrinir.cd antigens. The urine was quite clear, and blood 
pressure ranged from 130 to 16G. 

She went into labor September 24, at six o’clock in the evening. Ovoid was 
longitudinal, head over the inlet, breech in the fundus, back to the loft, shoulder 
low over the pubis. The b.aby was estimated to weigh six pounds. Pet.il lieart 
tones ranged from 138 to 144 throughout the first stage. The second stage began 
at one o’clock in the morning, and at two twenty the fetal heart tones fell from 
138 to 40 and most of the time were around 100. The pains were strong. The 
birth was spontaneous, cephalic. The third stage was rapid. The baby was an 
anencephalic monster, which lived eight hours and ten minutes. 

Case 3. — ^N. K., primipara, married, twenty-five years of age. No history of mon- 
strosities in the family. No chronic diseases in the family. She had the ordinary 
diseases of childhood. "Was operated on for appendicitis on May 16, 1923, in the earlj' 
part of this pregnancy. Otherwise in good health. Menses began at thirteen, regular 
every twenty-eight days, lasted two or three days, scant and always painful. No 
miscarriages. Pather of the baby was five feet four inches tall, weighed one 
hundred and thirty-five pounds, forty years of age, white, laborer, denied venereal 
disease or tuberculosis. 

The first day of the last period was March 12. She felt quickening July 1. 
Blood pressure was 110 systolic, 65 diastolic. General examination was negative. 
Pundus was halfway between the umbilicus and the xj^ihoid on November 17, 1923. 
The presenting part could not be made out but it was thought to be a head. Petal 
heart in the left lower quadrant, rate 130. Measurements were normal. Blood 
Wassermann negative to alcoholic and cholesterinized antigens. X-ray was not taken 
in this case since the diagnosis was not suspected. There was no hydramnios present. 

She went into labor December 6, at five-thirty p.xt. Ovoid longitudinal inlet 
moderate, breech in fundus, back to the right. Petal heart irregular, varying in 
the first stage from 164 to 120, sometimes clearly audible. Eight' rectal examma- 
tions were made between five P.M. December G, and eight forty a.m. December 7. 
Presentation was at first thought to be breech, then was changed to a brow, and 
then to a face. During the second stage, which began at five p.m. on December' 7 , 
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the heart tones varied from 148 to 69, and were poor in quality. Anencephalic 
monster was stillborn after one hour and forty minutes in the second stage. The 
placenta and membranes were apparently normal. 

Case 4. — G. S., primipara, fifteen years of age, single, white, entered the clinic 
August 15, 1925. Wassermann was negative. Family history for twins or monstrosi- 
ties negative. The patient had had measles, mumps, chicken pox, influenza and 
malaria, tonsils normal to date. Menstruated at eleven and one-half years of age, 
every twenty-eight days, lasting three to four days, moderate in amount, no pain. 
The father of the baby was her stepbrother, healthy, five feet tall, weighed one 
hundred eighty pounds, a high school student. 

There were no toxic symptoms and her heart, lungs, teeth, nervous system were 
negative. There was slight edema. She was stocky, five feet tall, weighed one 
hundred and eighteen pounds, the breasts showed colostrum, and the position of 
the baby was L.O.A. The size of the abdomen was slightly more than eight months, 
and the fetal heart tones were 140. Pelvic measurements normal. 

Labor began September 18, 1925 at eight A.ir. Blood pressure was 115/75. 
Ovoid longitudinal, head over the inlet, but it was a questionable diagnosis. X-ray 
taken August 18, 1925 showed an absence of the fetal head. The baby weighed 
2170 grams, and was 45 cm, in length. Heart tones irregular, varied from 100 to 
160 during the first stage, and went as low as fifty-six during the second stage. 
The baby was born alive, brow right anterior and was very weak and listless. The 
placenta was small; 100 c.c. of blood lost. No hydramnios was noted, and the 
fetal heart tones had only one sound. The heart tones before labor were found 
in the midline and most clearly just above the symphysis. The baby lived three 
days. 

Case 5.- — A. S., entered the hospital March 7, 1925 in the second stage of labor 
with the bag of waters ruptured, and a foot presenting. The patient was seventeen 
years of age, primipara, with a negative family history for twins or other monstrosi- 
ties. Patient had had all of the ordinary diseases of childhood, scarlet fever, and 
influenza in 1918, and had frequent attacks of tonsillitis and sore throat. No mis- 
carriages. No history was obtainable about the father of the baby. She had slight 
edema and some dizziness. Weighed one hundred and forty-six pounds. 

Pains began March 7, 1925 at ten a.m. and the bag of waters ruptured at one 
fifteen p.ii. She entered the clinic at two-thirty with the fetal foot protruding, no 
heart tones were heard. Pains were strong, and the fetus was born dead at two 
fifty-five. Placenta was complete with an eccentrically implanted cord. 400 c.c. 
of blood was lost. 

Case 6. — ^N. S., white American female, aged twenty, married, para i. Felt 
quickening in March. At term September 30, 1927. Her period in December lasted 
only one and a half days, instead of the usual four or five days, therefore, her last 
regular period was in November. She had the usual vomiting in January and 
Februarj'. She had marked edema one week before entering the liospital. Had 
slight dizziness and vomiting two weeks before admission. Also some gastric pain. 

Menses began at fifteen, irregular, lasted for five days, small in amount and pain- 
ful. Had influenza in 1918, no surgical operations. Mother had carcinoma of the 
stomach, father died of tuberculosis, two sisters and four brothers alive and well. 
Patient is a twin, also her cousin has twins. Father of the baby is five feet seven 
inches tall, weighs one hundred and thirtj'-seven pounds, twenty-two years of age, 
laborer, denies venereal diseases. 

Patient entered the Out-Patient Department April 4, 1927, at wliich time the 
diagnosis of pregnancy, duration twenty-three weeks, cephalic presentation was made 
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ftud no heurt tones were heard. A month later the heart tones were heard, rate 1-10, 
and the diagnosis of cephalic presentation L.O.A. was made. On Jidy twenty -third 
twins presenting "by live hrecch was diagnosed, and she was sent to x-ray for con- 
firmation. The x-ray picture was diagnosed twin pregnancy about six or seven months 
presenting by the breech. Two heads wore found in the right iliac fossa and the 
spines indefinite and in eloso approximation to each other. Monstrosity was sus- 
pected and a second x-rav- was taken a week later and a dicephalic monster di- 
agnosed. 

On September 7, 1927 she had considerable bleeding and was ordered into the 
hospital. Heart and lungs normal. Fetal heart varied from 121 to 15C. On enter- 
ing the hospital she was found to have a breech presentation, slightly movable, fetal 
heart 12S. There was no cervical dilatation, the os was thick and the presenting 
part not eng.aged. The patient was having some pain in the lower abdomen and 
had lost about two to three ounces of blood. On September 8 she lost about another 
ounce and continued to ooze thereafter. Fetal heart irregular, from 13G to ICO. 
A diagnosis of placenta previa was made and because she was a primipara and 
also becauso of the difficulty anticipated in the delivery of the double head in the 
presence of a placenta previa and a preeclamptic toxemia, a cesarean section was 
elected. The blood pressure during her .stay in the hospital had risen from 98 to 
194 systolic. 

Classic cesarean section done September 12, 1927, indications were a slightly 
contracted pelvis, a marginal or possibly a lateral placenta previa in a primipara, 
together with a double headed monster and a mild preeclamptic toxemia. It was 
done in the usual way, slight increased difficulty was experienced removing the 
fetus from the uterus especially with the shoulders and heads. The placenta was 
delivered follonlng the birth of the baby, was normal in appearance, one amnion 
and chorion. It seemed to be implanted in the lower uterine segment but whether 
marginal or lateral type of placenta previa could not be determined. The b.aby was 
a dicephalic monster. 

A dissection of the specimen revealed a duplication of the structures of the head 
and neck, together with two spinal columns. There was only one heart, and four 
hmgs in four plural c.avities. The abdominal viscera were norm.al in number and 
size as were the extremities. A detailed description of the specimen will bo given 
in another report. Tho length of the fetus rvas forty -one centimeters and it weighed 
2690 grams. 

Case 7. — ^White, American, aged nineteen. She was sent in from the Out-Patient 
Dispensary because of high blood pressure January 22, 1927. Her last menstrual 
period was April thirteenth, and she had no special toxic sjuiiptoms. Her menstrual 
history began at twelve, moderate every twenty-bight days, flowed flvo days, few 
cramps. She had had no previous pregnancies. She had measles, mumps, chicken 
pox, and influenza. No history (If twins or monstrosities in tho family. Her hus- 
band was twenty-five years of age, six feet tall, weighed one hundred and eighty- 
five pounds, laborer. 

Physical examination showed an obese, white female, weighing two hundred and 
fifty pounds. General physie.al examination was negative. Abdominal examination 
revealed thick walls, obese, no scars or hernia. The fundus of tho uterus was two 
fingers' below tho xyphoid, irritable, and there was more than the usual amount of 
liquor amnii. Because of the softness of tho head, the thickness of the abdominal 
wall, and the mild liydramnios a breeeh presentation was suspected. The x-ray 
examination on January twenty-fourth revealed the unusual size of tho head together 
with the defect in the lumbar spine. Abdominal palpation was seriously handicapped 
by the stoutness of the patient. The unusual size of the head was not easy to detect 
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by palpation, even after tbe x-ray bad made the diagnosis. The position was right oc- 
ciput-anterior, and the head was movable. The pelvic measurements were : interspinous 
31.5, intercristal 36, bitrochanteric 47, Baudeloeque 27. The blood pressure was 
148/104. The phenolsulphonephthalein test was done and the dye appeared in 
twenty-two minutes, forty-two per cent was recovered in the first hour and eight 
per cent the second, or fifty per cent for the total for two liours. The Wassermann 
and Kahn tests were negative. The blood chemistry was normal for alterations of 
the sugar, nonprotein nitrogen, uric acid, urea, and creatinine. Urine showed no 
albumin, no casts, sugar Avas positive. 

Watson’s method of inducing labor was tried January 25, 1927 but failed, and 
on the twenty-seventh it Avas tried again and failed. On the tAventy-ninth the 
patient AA’ent into weak labor AA’ith a blood pressure of 172/120, position E. 0. A. 
Fetal heart 140. On the thirtieth, the pressure Avas 160/110, position E. 0. A. 
heart tones could not be aa’cII heard, and the pains were weak and inefficient. On 
the thirty-first the pressure Avas 194/124, pains coming every tAVO minutes, position 
E. 0. A. the head engaged. On the thirty-first at one-thirty a.m. the pains became 
more severe, every tAvo minutes, head engaged, heart tones 136. At seven A.sr. the 
blood pressure Avas 160/120, pains every minute, E. 0. A., liead engaged, fetal heart 
tones 150, irregular. The baby Avas born spontaneously, male liydrocephalic infant, 
shoAA'ing spina bifida, AA'eighed 3900 grams, fifty-four centimeters long and could 
not be resuscitated. 

Case 8. — Patient twenty-six years of age, para iii, colored. She Avas admitted 
on February 22, 1927 at twelve A.M. with blood pressure 140/112. Contractions 
fair, pains every fiA-e minutes, fetal heart 160. Eectal examination shOAved the cervix 
not dilated, membranes intact, presentation and position not made out. The present- 
ing part AA'as not engaged. The pains were Aveak and inefficient, persisted for forty- 
eight liours. Petal heart 160, regular. An x-ray was taken on the tAventy-fourth, 
the report, a normal fetus. Slight labor pains on the night of the twenty-fifth 
and tAventy-sixth. Fetal heart tones dropped to 140. There Avere no labor pains 
from the twenty-seventh to the thirty-first, AA’hen interrupted pains began. 

On April 1, 1927 about 1 p.m. because the pains were dying down and had been 
Aveak and inefficient, the membranes AA-ere ruptured and fourteen pints of liquor 
amnii drained off. Heart sounds 120 after the rupture. In order to let out all 
of the liquor amnii the resident pushed up on the head and this produced a transverse 
presentation AA’hich turned spontaneously to a breech. The heart tones became ir- 
regular about four p.m. varying from 76 to 116. An x-ray picture taken at this 
time revealed the breech presentation and the head AA'as thought to be normal. 
Clinically, hoAA-ever, the head seemed to be larger than normal and softer. Because 
of the x-ray report and the bad heart tones Ave felt a rapid deliA'cry should be 
undertaken to give the baby the benefit of the doubt. The cervix Avas dilated by 
the Harris method and the fetus Avas extracted until the head engaged in the inlet. 

Despite the application of considerable traction the head Avould not come through 
the inlet. Examination clearly showed the disproportion betAveen the head and tlie 
inlet and the cardiac action had ceased. Therefore, a craniotomy Avas done on the 
jifter-coniing liead. The baby AA-eighcd fiA-e pounds six and one-half ounces Avithout 
the brain. The placenta measured nine by six inches, the cord Avas eccentrically 
implanted, tAveh-e inches long, and the membranes Avere ruptured laterally. The 
placenta Avas intact containing occasional Avhite infarcts. The sutures and 
fontanellcs AA-ere AA'ide and HiirnisL'ikablc eA’idonce of hydrocephalus Avas found. 

In addition to these cases Ave have delivered two fetuses in tlie 
rdinic AAuth spina bifida in Avliich the deformity aa'Os entirely unsus- 
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peeted before delivery. In Case 10 the presence of a marked by- 
dramnios sbonld have prompted tlie taking of an x-ray picture but 
this was not done. 

Case 9.— Patient thirty-one years, colored, jrara iv. Slic ivas referred from the 
Chicago Lying-in Dispensary on February S, 1927 because of cardiac and venereal 
disease. A diagnosis of nephritic toxemia was made. She entered the clinic 
February S and was estimated to be due .about the middle of February. There was 
a history for the last six months of cough, swelling of the ankles and inability to 
lie down. She lost her first and second babie.s in 1921 and 1922 and was told she 
liad kidney trouble. Her last baby was born alive, weighed five pounds ten ounces. 
Menses began at twelve, regular twenty -eight days, and flow lasted four day.s, mod- 
erate in ainonnt, some cramps the first two days. She denied gonorrhea and syphilis. 
The past medical history was positive for measles, mumps, wliooping cough, and 
chicken po.x, and she had frequent attacks of sore throat and rheumatism during 
the previous year which lasted three or four days. She domed scarlet fever and 
laid had no surgical operations. The general examination was negative as far as 
the head, nock, and glands wore concerned. The lungs showed pulmonary edema, 
patient’s abdomen was enlarged, the heart was badly decompensated and the pulse 
lOS. The fundus of the uterus w.as below the xyphoid, and the uterus was not 
irritable. Tlie fetus was in L. O. A. position. 3'''eta1 heart heard in the lower left 
quadrant rate 144. There was nothing in the findings or history of this case to make 
one suspect an abnormality of the fetus. Blood pressure was 172/130 and the 
phenolsulphonephthalein test was forty-fire per cent in two hours. 

She was given digitalis and between the eleventh and seventeenth, she improved 
steadily and on the eighteenth a Vooxhccs bug was inserted winch was expelled in 
six hours, and on April 29 a macerated fetus was extracted which showed a small 
spiiui bifida in the lower lumbar region. It weighed four pounds .and one ounce 
and was forty-five centimeters long. 

Case 10. — ^IVhite, American, par.a i, illegilimatcly pregnant, was estimated to be 
due May 21, 1927. There had been no abnormal pregnancies in her family history 
and her menstrual history was negative. She had tonsillitis every winter until eleven 
years of age and had a tonsillectomy in 1923. Siic had had measles, mumps, and 
scarlet fever as a child, denied venorenl disease. T])c father of the baby was five 
feet nine inches tall, weighed one hundred seventy pounds, a mechanic, twenty- 
one years of age, had no tuberculosis. 

The physical examination was essentially negative. The first examination showed 
a marked hydramnios and the fetal parts could not be palpated easily. The fetal 
heart tones Avere 340 and heard in lower left quadrant. There was no suspicion 
from these findings that there Avas .anything abnormal about the case, therefore, an 
x-ray AA'as not taken. The patient Avent into labor Novonibcr 17, 1927 and delivered 
a full time baby forty-nine centimeters long Avhich l>ad a spina bifida and a club 
foot. 

With the exception of tlie liydi'aninios in Case 10 the sym2itoms in 
both cases of .spina bifida were entirely negative. 

The appearance and delivery of these monstrosities in our clinic 
where the interest in this subject has been considerably stimulated by 
the previously mentioned cases, demonstrates the difficulty of diag- 
nosing this type of deformity unless a chance x-ray iiictnre is made 
for some other indication. 
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From a study of tlie case histories in which the information regard- 
ing previous infection in these eases was noted it will be seen that 
syphilis as gauged by the Wassermann reaction was rarely present. 
This was diametrically opposed to the experience of Gilio. On the 
other hand we have noted a large number of acute infectious diseases 
in the eases that we have studied. Influenza, measles, mumps, pneu- 
monia, smallpox, scarlet fever, and other serious systemic infections 
have occurred. The possibility at once suggests itself that there might 
be some etiologic connection. It is certainly conceivable that these 
serious infections might have some deleterious effect on the dormant 
egg cell in the ovary, and result in abnormal development after fer- 
tilization. 

The associated lumbar spina bifida in one case, which as far as we 
know is the only lesion of this kind reported up to the present time, 
can also be cleaidj’- seen. The bones of the fetal skeleton are some- 
what obscured by the associated h 5 ’^dramnios. One case of hydro- 
cephalus of a less marked degree could not be accurately diagnosed 
even with two x-ray pictures. The deformity of .spina bifida alone 
gives so few signs and sj'-mptoms that its presence is rarely suspected 
in utero. 

CONCLUSIONS 

From a clinical study of the foregoing cases it would seem that the 
following signs and symptoms when present in a given case are 
strongly suggestive of a deformed fetus in utero : 

1. Hydramnios coming on usually about the seventh mouth and as- 
sociated with permanent exaggerated uterine tension and easy bal- 
lottement is suggestive of fetal abnormality. This condition is not 
constant with fetal deformities. 

2. Inability definitely to outline the fetal liead suggests anenceph- 
alus while abnormal size or consistency indicates hydrocephalus. 

3. Difficulty is experienced in differentiating between the fetal poles 
either by abdominal or vaginal palpation when the deformity is anen- 
cephalus. 

4. In anencephalic monsters a soft meningocele surrounded by a 
bony ring may be felt on vaginal examination with a finger inside of 
cervix in cephalic presentations. 

5. Fetal heart tones are heard faintly or not at all when the hy- 
dramnios is marked. They are usually normal or rapid during preg- 
nancy, but during labor they are often slow and irregular or abnor- 
mally fast. With cephalic presentations, in anencephalic monsters 
they are frequently heard unusually low in the abdomen during labor, 
and the irregularity is most max'ked in these cases. 

G. Abnormally active fetal movements, which may become convul- 
sive if pressure is made on the head in cases of anencephalic monsters, 
may he seen and felt. 
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7. X-ray pictures wliieli will clearly determine the dci’ormity as 
early as the sixth month, in anencephalic, hydrocephalic or spina bifida 
fetuses, but a negative picture does not rule out the possibility of a 
deformity. 

The above points may serve as a syndrome for the diagnosis' ol 
thesc monsti’osities in utero. We feel if the.y are carefull.y obseryed 
that the birth of these monstrosities undiagnosed , will rarely occur. 
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AiriTFlClAL PRODUCTION OF STERILITY 

With Special liEFERE.xcE to Experiaiental Teaiporary Sterility 
Biologically Induced in the Female 

By Julius Jaroiio, M.D., F.A.C.S., New York 

(Attending Gynecologist and Obstetrician, Sydenham Hospital; Attending 
Gynecologist, Beth David Ilo.spital and Home of Daughters of Abraham; 

Consulting Gynecologist, Eastings Eillside Hospital) 

'^IIE present-day method of defeating fertility in civilized commu- 
ni.ties is by the induction of abortion or the practice of contracep- 
tion. That many pregnancies are in-evented or terminated by artifi- 
cial means is a well-recognized fact. Changing social conditions, by 
giving woman a definite status in the business ivorld, have done much 
to discourage the natural function of childbearing. I\Iany women who 
continue to work after marriage feel that their economic status will 
not alloTV them to resign their positions and therefore sacrifice or 
postpone motlicrhood. Another type of woman who frequently re- 
sorts to contraception or abortion, or both, is the mother of a large 
family who is Aveary of the obligations of rearing children and feels 
that she is entitled to a respite. Usually some one of the various 
methods of contraception is utilized; but, ivlien this fails, abortion is 
generally induced. 

The frequency with which abortions are performed is appalling. 
Professor V. S. Gruzdev,^ of the University of Kazan, .states that there 
IS actually a pandemic of abortions spread all over the ivorld, invad- 
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ing even tlie most remote rural districts. According to L. L. Okont- 
chitz,- the percentage of abortions admitted to the Nadejdinskj^ 
Maternity Institute in 1903 was 7.5 per cent of all admissions; in 
1912, it was 17 per cent; in 1923, 21 per cent. In 1926, 3,000, or 25 
per cent, of the 12,000 admissions were for abortion. 

Prom the data available in my files, I have compiled statistics in an 
endeavor to estimate the frequency with which women resort to abor- 
tion. The records of 13,800 Avomen, 6,368 of whom Avere of functional 
age, Avere studied. Of these Avomeii, 1,974 gaA^e history of 2,796 abor- 
tions, Avhieh in 2,730 eases Avere either admitted or assumed from the 
history to haA^e been induced. 

Aside from the moral aspect, the evil eonseqiiences of abortion to 
the patient herself are admitted. Death from perforation of the 
uterus, septic infection or uncontrollable hemorrhage is fairly com- 
mon. Pehdc infections not proAung fatal maj^ result in years of semi- 
in A'alidism and also ijermanent sterility. The average Avoman is Avell 
aAvare of these dangers; but, Avhen the infant is uiiAvelcome, she is not 
deterred. 

• CONTfiACEPTIA^E METHODS UNSATISFACTORY 

Birth control is a procedure Avhich fcAv mention but many practice. 
Especially is this true of the various means of contraception to AAdiich 
perhaps the majority of couples re.sort at some time or other during 
their married lives. The measures emijloyed include coitus inter- 
ruptus, condoms, douches, vaginal globules, pastes, sponges, vaginal 
and cervical occlusive pessarie.s, and even intrauterine injections. None 
of these methods of contraception is infallible, yome of them are 
uncertain; others, reliable but harmful in their effects on the nerv- 
ous .system because of the failure fully to consummate the sexual act ; 
.still others produce direct injury to the female sexual organs. All of 
them are decidedly inconvenient at times and do not permit of any- 
thing like normal sexual relations. 

In AueAv of the unsatisfactory status of contraceptive measures, and 
not as a means of furthering the Malthusian movement indiscrimi- 
nately, Ave should strive to devise a safe method of inducing temporary 
sterility in the female Aidiere indicated for medical reasons only. 

Under medical guidance, there could be no objection to the legiti- 
mate induction of temporaiy sterility in the female. If such a means 
AA'ere aA'ailable, a tuberculous AVoman, for example, could be tided over 
the dangerous years of her illness. Should her health subsequently 
AA'arrant motherhood, the condition of sterility could then be su.s- 
pended. 

Surgical methods of inducing sterility are open to serious objec- 
tions. AVlien succe.ssful, they arc generally jiernianent and fertility 
caTinot be restored subsequently, .should the ])atient’.s imiu-oved health 
make this course desirable. 
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Operations aiming to cut and tie tim tubes have largely been uusal- 
isfactory, because the stumps arc likely to become pervious again at 
some subsequent time. The surest method ol! interrupting the passage 
of the ovum from the ovary to the uterus is by excising the uterine 
portion of the tube; but, after this operation, fertility cannot be 
restored. 

Turenne^ has described an ingenious operation to induce, temporary 
sterilitjY He sutures the fimbriated end of each fallopian tube into 
a pocket made in the broad ligament. When it is desired to restore 
fertility, salpingostomy is pei'formed and the lumen of the tube ad- 
justed to the ovary as in tlie pei’formance of clas.sieal salpingo- 
ovaropexy. Such procedure, hou'ever, involving two laparotomies in 
a woman who presumably is too weak to boar children, would not 
seem susceptible of employment on a large scale. 

nioiiouic STninnrrv 

During the last few years, considerable I’csearch has been done with 
reference to the biologic prevention of conception in female animals. 
For this purpose, various measures have been employed, including 
injections of placental extracts and extracts of ovaries of pregnant 
animals, transplantation of ovaries of pregnant animals into healthy 
young females, and immunization by i^arenteral introduction of sjicr- 
matozoa. The results with reference to the induction of temporary 
sterility have been most definite following injections of .spermatozoa. 
This topic will therefore receive consideration first. 

That animals react biologically to the introduction of seminal products and form 
a biochemical defense, has been clearly e.stablislied. l^aninni'’ in 1001 injected 
rabbits with semen in order to ascertain whether they are capable of elaborating 
specific precipitins for semen. He found tbat. rabbits injected inlrapcritoneally 
witli semen or testicular emulsion of dog, bull, or man develop specific antisemen- 
precipitins. Hektoeno in 1922 demonstrated tbat the injection of rabbits with 
human serum induces the formation of precipitins that arc specific for limnaii 
.seminal proteins. Waldstein and Elder" in 3913 were able to demonstrate that 
material from the seminal fluid is absorbed, at least in rabbits. Lamlsteincrs was 
tlic- first to demonstrate the presence of sporinatoxins in blood serum after parenteral 
introduetion of spermatozoa, and his researches have been corroborated bv others. 

STERILITV PRODUCED BY SEMEN IMMUNIZATION 

On clinical grounds, Vogt« believes tbat overloading witb seminal products mav 
lead to sterility and tbat natural fecundity is restored by prolonged abstinence 
from sexual intercourse. The' first cohabitation is the one tbat is most frequently 
followed by pregnancy. This may be explained by tbo absence of immmiity of 
spermatozoa, which is acquired only after intercourse. Van dcr Dyck states that 
the blood serum of sterile women in whom no other cause of sterility can bo found 
always belongs to the agglutinating group. Although the assumption of sperm 
immunity is only a liypothesis, an iiiflucnec from resorption of sperm has unques- 
tionably been cstablislied. According to Mayor, lo abortion of very young ova 
may result from frequent coitus after a long period of abstinence. 
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Tushnovii was one of tlie pioneers in this field. On the basis of liis early 
o.vperiments he asserted that temporary sterility may be induced in female animals 
by immunization with spermatozoa of a different species. He was very insistent 
on the use of heterogenous spermatozoa for inducing infertility. His work, like 
that of most subsequent investigators, showed the injections to be harmless. 

Fogelson’s results^^ in 192C showed that we have an accurate method of tem- 
porarily inhibiting conception in rats by sensitizing the female to spermatozoa 
protein. Anello-Eabboniis observed steiulity after introducing a freshly prepared 
extract of rabbit testes into doe rabbits. When an extract of guinea pig testes 
was used, sterilization was not obtained. 

By injecting the semen of rabbits or of closely related species, Dittleri4 in 
1920 rendered female rabbits sterile for varying periods of time according to the 
number of injections given. In order to eliminate the possibility of a primary 
sterility due to other causes, he employed only rabbits which had given birth to 
at least one litter. It is to be noted, however, that natural sterility in rabbits 
is rare and that the animals frequentlj’- become pregnant after a single copulation. 
In some eases, examination of the blood serum of the sterilized animals showed 
it to be definitely toxic to spermatozoa, causing agglutination and inhibiting their 
motility. Large doses of human semen failed to induce sterility in rabbits. Ee- 
peated laparotomies on the animals during the process of immunization against 
semen showed that the process of ovulation w'as going on normally. Except for the 
gradual loss of weight, the animals showed no ill effects from the repeated in- 
jections of semen. When numerous injections were given, this loss of weight was 
more marked. In two eases there was an actual cachexia with atrophy of the 
sex glands. 

Castorois in 192G, in guinea pigs, induced a period of temporary sterility by 
subcutaneous injections of the seminal products of male guinea pigs. The injec- 
tions were well tolerated and no anaphylactic reactions were observed in any in- 
stance. 

MeCartneyifi in 1923 injected female rats subcutaneously with spermatozoa 
suspension. He found that the rats remained sterile for a period of from two to 
twenty-two weeks beyond the normal gestation time, althougli the normal sexual 
cycle and sex behavior of the animal seemed in no way altered. He concludes 
that the spermatoxins of tlie immunized animal are present in the vaginal and 
uterine secretions and have an agglutinating effect on the spermatozoa. 

According to McCartnej-, the degree of immunity' is proportional to the amount 
of spermatozoa suspension injected. After the immunity caused by the injection 
of the spermatozoa has worn off, the animal is again able to bear normal young. 

Guyei-i’’ in 1922 demonstrated that wlien male rabbits and guinea pigs are in- 
jected intravenously with specific spermatoxic sera obtained from fowls or with 
the spermatozoa themselves, sterility results and the serum of the animal becomes 
spermatoxic. 

Karasekis believes that immunization witli spermatozoa offers a great advantage 
over the usual methods of sterilization now in vogue, since it involves no permanent 
injury to the sex organs or the body as a whole. Aside from fertilization, it may 
eventually be proved that the female organism is influenced for the good by 
absorption of seminal products. Eosenfcldi» in 192C reported the results of re- 
peatedly injecting human semen containing .spermatozoa into three women. A 
definite positive test for a spermatoxic principle was not demonstrable, althougli 
a complement-binding body was clearly identified. Eosenfeld suggests that it may 
be possible to regulate the injections so that a sufiicient quantity of spermatoxic 
substance will always be present in the serum. 

Bodnar and Kamnikerso reported tests on the blood serum of one hundred 
women to determine the efTect of the serum on the viability of spermatozoa. They 
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do not believe that their findings indicate that a diagnosis of “immunity to 
spermatozoa” can bo made by serologic methods in cases of sterility. 

Osluud,2i in 1926, claimed that the delay in pregnancy occasionally found after 
sperm injection is of short duration and is probably caused by physical disturbances 
of the body rather than antibody reactions, also that some of the delayed pregnancies 
reported in the literature rvere probably due to breeding conditions. This view, 
however, is contrary to the work of most investigators. 

Perhaps tlie most exliaiistive expcriment.s with reference to the bio- 
logic induction of temporary sterility in female animals have been 
performed by Kostromin and Kartasliev,-- of the Perm Institute of 
Baeteriology, in East Soviet Russia. 

As this paper is very difiicult to obtain and appears only in Kussian, I thought 
it desirable to quote it at great length for the benefit of the average reader, to 
whom the material would not otherwise be available. 

The govorimieiit of Soviet Pussia recognized economic distress as an indication 
for the prevention of conception and is sponsoring a considerable amount of research 
for the purpose of devising a biologic method of contraception applicable to 
women. In the United States, of course, wc arc not in .sympathy with such a 
liberal use of contraceptive technic and believe that impregnation should be pre- 
vented only when the health of the woman demands this course, nevertheless, 
while we cannot countenance the far too liberal application of the prevention of 
conception by biologic means advocated in Soviet Pussia, wo must admit that the 
results of the research work done for this purpose have great scientific value and 
that we may possibly utilize them to advantage for the control of impregnation 
under conditions set forth by the physician. 

Kostromin and Kartashev began their cxiicrimcnts in 1924 and completed them 
in 1927. They injected female r.abbits and guinea iiigs with heterogenous 
spermatozoa, both living and dead, and obtained positive results in both cases. 
However, the results were better when living spermatozoa were used. They used 
spermatozoa from the bull for immunization of rabbits and guinea pigs; and from 
rabbits for the immunization of guinea pigs; and from guinea piigs for the im- 
munization of rabbits. The experimental results reported by Kostromin and 
Kartashev are most impressive and offer much encouragement for the clinical 
tnpplication of biologic sterilization in the practice of gynecology. Certainly the 
'results of the investigations so far reported are sulficicntly convincing to justify 
further study with the hope of eventually placing at the disposal of the phj’sician 
a simple, safe, and convenient method of inducing temporary sterility under 
circumstances when the oiisct of pregnancy would endanger the health of his 
patient. But we must be conservative. To quote an editorial^! in the Journal of 
Ihc American Medical Association, “Whether injection of spermatozoa or sperma- 
toxic serums may be used as a method of sterilization in human biology is a ques- 
tion of the future.” Credit is due to Kolpikovss for the preparation of a stand- 
ardized vaccine containing a definite number of spermatozoa, 

STERILITY DUE TO OVARIAN TRANSPLANTS AND HORJIONE INJECTIONS 

Haberlandtss in 1921 attempted to produce temporary sterilization in female 
animals by transplanting the ovaries of gravid animals. Also experiments performed 
showed that it is possible to produce a hormonal sterilization of the females by 
subcutaneous injection of extract of ovaries of pregnant animals .20 The sterile 
periods lasted one and a half to three months in rabbits and three to four weeks 
m guinea pigs. Haberlandt considers that this form of sterilization may be applied 
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as a therapeutic measure by employing injections of extract of ovary of pregnant 
animals in order to provide temporary'' sterilization for prophylactic or hygienic 
reasons. The ovaries of the ti-eated animals contained numerous small follicles 
but no large mature ones. It therefore appeared that the treatment had brought 
about a great inhibition in the maturation of the follicles. Treatment with Abder- 
halden’s placenta opton had the same effect, especially when the material was taken 
in the second half of pregnancy. 

The inhibition took place in three stages: (1) The animal would not allow 
herself to be covered. (2) The animal could be covered but fertilization did not 
take place. (3) The animal became pregnant but the number of young was de- 
creased. Haberlandt^r showed that injections of corpus luteum do not have the 
effect of interfering with impregnation. In 1927 he produced temporary sterility 
in white mice by feeding them with ovarian or placental extract over a period of 
one or two months.^s The sterility indneed thereby lasted from one to two and a 
half months, which is a long time considering the short life of the white mouse. 
In some cases, the animals were rendered permanently sterile. 

Kohlersa attributes Haberlandt ’s experimental results to a nonspecific protein 
effect rather than hormone action. He injected female rabbits with various organic 
extracts, including mammary glands, kidney, testicle, and spleen extracts. He ob- 
served that the animals resisted intercourse after such injections and did not be- 
come pregnant. Whether the organic extract injected was prepared from the ovarj' 
or some other gland, temporary sterility was induced thereby in either case. 

Greil30 questions Haberlandt ’s work with reference to the production of sterility 
in animals by the implantation of ovaries of pregnant animals and the injection of 
ovarian extract from pi’cgnant animals. He maintains that there is no proof that 
sterilitj' in these cases was due to the action of a sex gland hormone, believing 
that it was caused by a toxic element in the extract used. He asserts that toxic 
doses of the extract must have been used and is unalterably opposed to the use of 
such extracts in gjuiecology. 

However, Haberlandt^i specifically stated that there was no evidence of toxic 
action in his experiments. 


PERSONAL EXPERiaiENTS 

In tlie conduct of my experiments, I have largely followed the line 
of research laid down by Kostrorain and Kartashev, believing that 
confirmation of their findings would be of great value. I employed 
female rabbits exclusively, as being the most convenient animal with 
which to work. It is not too small. On the other hand it is cheap, 
inexpensive to maintain, and easy to house. It eopulates readily 
when mated. There is never any doubt whether copulation has taken 
place. 

A researeh worker who is not already familiar with rabbits and 
contemplates repeating similar experiments, should study carefully the 
books dealing with the care and breeding of rabbits.®-- ®®’ 

Hygienic housing, proper food, and regularity of feeding are of 
much importance. Lusk®® states that in undernutrition in rabbits, 
the reproductive function is one of the first to suffer. Of recent years 
it has been fully established that a state of infertility may be pro- 
duced by a diet deficient in vitamine E. Hammond and Marshall®” 
a.ssert tliat tlie percentage of rabbits wliich will copulate depends 
upon the temperature at the time as well as on the abundance of good 
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and succulent food. Tlio diet is particularly important in winter time ; 
for poorly nourished rabbits will not breed during cold weather, al- 
though they would do so on the same diet during the summer. It is 
therefoi’c necessary to be liberal with the feeding of the rabbits during 
the winter and fall in order to avoid a spurious sterility really due to 
seasonal and dietetic conditions. 

The spermatozoa were obtained from various species, rabbits, guinea 
pigs, and sheep. 1 was particularly interested in the use of sheep 
spermatozoa for the reason that, if biologic sterilization .should prove 
a success in woman, .sheep te.stes Avill be readily apjdicable to clinical 
use, since they are easily obtained in large quantities. It would also 
be desirable to use heterogenous spermatozoa to produce immunity in 
women, .since there would be no danger of shortage of material or of 
transmitting diseases, such as gonorrhea or tuberculosis, as would be 
the ease if humaii semen were employed. 

The Kheep Icstcs were obtriined from the slaiigliter house ns soon ;i.s the nniimits 
were killed. They were kojit in their capsules in the ice box until used, usually .an 
interval of about four hours. There was no danger of loss of antigenic power 
from this delay as testes may be kept as long as seven days witliout deteriorating, 
providing the temperature be maintained at from 3 to 5° C. I kept sheep testicles 
on ice for five days, after wliicli the 8j)ermato7.oa were still living .and active. How- 
ever, for purposes of injection, I. never used matcriiil more than four hours old. 
The low temperature prevents decomposition and growth of bacteria. In tlio case 
of rabbit and guinea pig testes, the animals may be killed or castrated whenever 
their glands are needed. It is best to anesthetize the animal, bleed it to death, 
and then remove the testes, using the epididymis only. By this procedure the gland 
is rendered anemic and the danger of nonspecific protein clTcct reduced to a 
minimum. When inununiziiig with living spermatozoa, it is better not to use glands 
older than two to three days. 

The capsules of the testes wore opened with sterile scissons and the globus major 
of the epididymis was removed and placed in a Petri dish with Jiornial saline 
solution. All visible blood vessels were split open and washed tliorouglily to remove 
more comiiletely the nonspecific proteins. Tlien the epididymis was placed in 
another Petri dish with noniial saline solution and cut into small pieces the size of 
a pea. These fragments were stirred thoroughly so as to release the spermatozoa 
from the gland substance into the saline solution, giving rise to a milky emulsion. 
After this emulsion was filtered through three layers of gauze and diluted to the 
desired extent, it was ready for injection. 

At first unwashed spermatozoa were used. Later the emulsion was placed in 
centrifuge Libcs and rotated for five minutes. The supernatant fluid was pipetted 
ofi: and the sediment mixed with fresh saline and rcctcntrifngalizcd. Tins pro- 
cedure was repeated three times. The washed spermatozoa were then examined 
under the microscope and invariably found to bo actively motile. Before injection 
tlio spermatozoa were placed in an incubator, tlie tomiierature of which was 
gradually raised to 37.5° C. Thus warmed, even the sluggish spermatozoa regained 
their active motility. If the chemical reaction was other than faintly alkaline, a 
strong solution of sodium bicarbonate was added until this reaction was produced. . 

Tile proper concentr.ation of the suspension for injection is very important. At 
first the concentration w'as estimated by a turbidity comparison test, such as is ' 
used for roughly counting the number of microorganisms in bacterial vaccines. As 



820 TUB AMEKICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


standards of strength, the emulsions were compared with suspensions containing 
one to two billion bacteria per cubic centimeter. But this method soon proved 
too uncertain. The most satisfactory method was found to be by actual count in 
the Thoma-Zeiss chamber. Since our ultimate object is clinical application, it 
was felt that the dosage should be determined with great accuracy. 

The actual number of spermatozoa contained in 1 c.c. of the packed spermatozoal 
suspension was found to be about 6,000,000,000. This figure was derived as fol- 
lows: A 1:1000 suspension of sheep spermatozoa counted in the Thoma-Zeiss 
chamber gave an average of 600 spermatozoa per square. The square has an 
area of 1 sq. mm. but a depth of only 1/10 mm. Therefore, the multiplication 
must be by 10 to make 1 c.mm., by 1000 to make 1 c.c., and by 1000 to correct 
the dilution : 600 x 10 x 1000 x 1000 6,000,000,000. 

Bor purposes of injection a suspension containing 30,000,000 spermatozoa per 
cubic centimeter was used. Therefore the packed suspension was diluted 1:200. 
I gave the injections either subcutaneously or intramuscularly, as these will un- 
doubtedly be the routes by which women will receive them, should the method 
prove of value. Some investigators, including Tushnov, have used the intravenous 
and intraperitoneal avenues. 

"While the number of injections, their frequency and the dosage are matters 
of much importance, it was uecessarj' to be quite arbitrary in these respects, as 
there are no exact standards to follorv. In my experiments I began with a 
dose of 1 c.c., containing 30,000,000 spermatozoa. The second dose >yas 2 c.c.; 
the third, 4 c.c.; and the fourth, 6 c.c. The interval between the injections was 
two days. 

The animals were studied closely and their temperature was taken before and 
after the injections. There was no noticeable change in their condition or be- 
havior. They ate and behaved just like the control animals and the temperature 
showed hardly any deviation. 

Two or three weeks after the last injection, the immunized animals were placed 
in a hutch with male rabbits for about one week. This did not prove to be a 
wise procedure, as the animals do not mate well when kept togetlier and the 
bucks fight each other. Early in my experiments I lost quite a few animals, 
particularly males. Although they were much tamer, the does also would fight 
and several of them were killed in this way. The rabbits were then segregated 
and the practice of bringing the docs to the bucks’ hutches followed, the bucks 
being served with the does at intervals of a few days. This procedure proved 
far more satisfactory. 

The first series of expermients was conducted with unwashed and washed live 
spermatozoa. Doe rabbits were injected, one set with rabbit spermatozoa, another 
with sheep spermatozoa, and a third -with guinea pig spermatozoa. 

For the second series, the same spermatozoa were employed, the only difference 
being that they were not living but killed by formalin, which not only kills 
the spermatozoa but also preserves the emulsion and prevents contamination, thus 
enabling us to stock it up for future use. I found that it is not necessary to 
use living spermatozoa in order to induce biologic sterility in the female. From 
the clinical point of view, this is a matter of importance, since the application 
of injections to women and the preparation of stock solutions would be greatly 
facilitated if dead spermatozoa could be used as effectively as living ones. 

In the preparation of the emulsion of dead spermatozoa the material was 
centrifuged, and washed three times, just as when living spermatozoa were used. 
Then an emulsion ten times as strong as would be used for injection %vas pre- 
' pared. The spermatozoa were killed with 0.26 per cent formalin; so that, when 
the material was diluted ten times preparatory to injection, it contained 0.023 per 
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cent of formalin. This metliod of preparing the material for injection by clihiting 
a stronger stock solution had two advantages: The stronger fonrnilin solution 
prevented decomposition and contamination, wliilc tlic weaker solution pron-d free 
from deleterious effeets when injected. The injections in the second scries were 
given in the same manner and dosage as in the first. 

In the third series only sheep spermatozoa were used. One question which I 
wished to arrswer was; Is it ircecssary to have intact, though dead spermatozoa to 
induce sterility in the female or can the same result, be obtained by injecting 
various substances extracted from spermatozoa? 

The integrity of the spermatozoa was dc.stro3'cd by the following tlircc metbods; 

1. Sheep spermatozoa, were prepared in the same manner as in the first two series. 
Then 1 c.c. of the packed sediment was rubbed with sterile washed and ignited 
sea sarrd in a mortar. Two hundred c.c. of normal saline were added. The mixture 
was allowed to stand until the sand settled; then the superiialanl fluid was poured 
off. This fluid was passed tiirough a Bcrkefcld filter. 

2. Sheep spermatozoa wore triturated with s:nid as above and 20 c.c. of O.I per 
cent alcoliol added. After thorongli luishig, the sand wa.s .•illowed to settle and 
tlie alcolioHc .solution decanted. From this the alcohol was evaporated by exposure 
to an electric fan. Tlio remaining sediment was dis.solvcd in iiorninl saline 
solution and passed througli a Bcrkefcld filter. 

3. To 1 c.c. of packed .sheep .spermatozoa was added 2.') c.c. of normal sodium 
liydroxide solution, which dissolved the spermatozoa so that only sm.all frag- 
ments of heads and tails were discernible as f.aint shadows. Tin's jnixture was 
neutralized with normal hydrocliloric acid .solution, was diluted to 200 c.c. with 
normal saline, and was passed through a Berkefeld filter. 

These three solutions were placed in sterile containers and kej>t on ice. Before 
injection, the required amount of the solution was placed in a thermostat and 
brought to a temperature of 37.5° C. Tlic do.snge and intervals were the same as 
in the experiments of the first two scries. 

In all three series, tlio injections were given either subcutaneously or intra- 
muscularly on the inner surfaces of the thigh.s, ;il1ernj)ting the extremitie.s with 
each injection. There was not a single severe local reaction er infiltration in any 
of the groups of experiments. 


RESULTS OF EXPERUllCNTS 


In the first .serie.s of expenineiits, it was desired to ascertain ‘wiiethor 
intramuscular injections of living .sheep and guinea ])ig spermaiozoa, 
either niuva.shed or Avaslied, can produce sterility in doe rabbit.s and 
ho'w long' tins sterility may be expected to last. The results of this 


investigation are given in Table I. 

In five of the eleven doe rabbits whose histories are enumerated in 
Table I, a series of four intramuscular injections of slieep or guinea- 
pig spermatozoa, either unwashed or washed, produced a period of 
.sterility lasting over six and a half months and .still existing at the 
time when this paper was written. These animals were periodiealiT 
subjected to mtereonrse with bneks oJ proved potency and all of the 
controls became pregnant ; therelore, there can be no question but that 
the sterility was the result of the spermatosoal iujeetions. Unfortu- 
nately four of the animals of the first series died before the duration 
of their sterility was sufficiently long to be of statistical value 
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Table I. Intramuscular injections of living spermatozoa 


no. of doe 

RABBIT 

VIRGIN OR 
MATRON 

SPERMATO- 

ZOA 

WASHED OR 
UNWASHED 

COMPUTED 

DATE OF 
CONCEPTION 

DATE OP GIV- 
ING BIRTH 

NO. OP OFF- 
SPRING 

DAYS OP 
STERILITY 

REMARKS 

1 

V 

G.P. 

U 

____ 




82 

Died 9/28/27 

2 

V 

G.P. 

U 





208 


3 

V 

G.P. 

U 





208 


13 

M 

G.P. 

W 





208 


15 

M 

G.P. 

W 









Died 7/ 7/27 

4 

V 

SHP. 

H 

11/ 3/27 

12/ 3/27 

4 

115 


5 

Y 

SHP. 

V 






64 

Died 9/10/27 

6 

Y 

SHP. 

u 

10/28/27 

11/28/27 

4 

110 


16 

M 

SHP. 

w 




— — 

86 

Died 10/ 2/27 

17 

M 

SHP. 

u 

9/ 3/27 

10/ 3/27 

2 

57 


18 

M 

SHP. 

w 

6/ 9/27 

7/ 9/27 

1 

— 

Pregnant when 
injected 


Each cubic centimeter contained 30,000,000 living spermatozoa, either guinea pig 
or sheep and either unwashed or washed, as indicated in the table. 


Dosage; First on July 1, 1927 — 1 c.c. ; second on July 3, 1927 — 2 c.c. ; third on 
July 0, 1927 — i c.c. ; fourth on July S, 1927 — G c.c. 

Doe 18 gave birtli to one healthy offsiiring soon after the injections 
ivere completed. She was at the beginning of her second half of 
pregnancy when the injections were begun and it is noteworthy that 
the injections did not produce abortion, although the possibility arises 
that they may have been in some wa.y instrumental in preventing a 
larger litter. In Doe 17 the period of sterility of fifty-seven dajLS is 
too brief to be considered a successful result. It is interesting that 
the four iiregnaneies occurring in this series gave increased litters 
as the period of sterility was prolonged. The remaining does are 
still sterile, a period of nearly seven months. 

An immunity lasting seven months may not seem significant, unless 
we consider the relatively short life of the rabbit as compared -with 
the human being. The life of a rabbit is about eight years, and its 
usefulness as a breeder about four years. Seven months of sterility 
in a rabbit is therefore equivalent to approximately three years and 
eleven months in a -woman, an appreciable interval of time. It Avould 
seem well -within the limits of probability that, should biologic sterility 
prove possible in woman, it -will last sufficiently long after the injec- 
tions to make it of practical value. This state of affairs would apply 
particularly to such illnesses as tuberculosis, in -which a delay of child- 
birth for several years may be the means of enabling the patient to 
have a healthy child -with relative safety. 

In the second series of experiments my aim was to discover whether 
there is any marked difference when spermatozoa killed with formalin 
arc used instead of the living and active cells. As will be noted in 
Table II, there were no failures in this series. 

The purpose of the third scries of experiments was to ascertain 
whether spermatozoa wliich were not only dead but -whose morpho- 
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emulsion of actively motile spermatozoa is mixed ivitli two drops of 
the serum to be tested and placed on a hanging drop slide under the 
microscope. 

The blood is obtained from the rabbit’s ear either by puncturing a vein and 
collecting the drops as they form in a test tube or by aspirating it from one of 
the veins of the ear by means of a hypodermic syringe. As a rule, about 1 c.c. 
of blood should be withdrawn. It should be put into a narrow test tube, kept in 
a thermostat, and there allowed to clot. The serum is then pipetted off and 
centrifuged. 

When the hanging drop slide is placed under the microscope, tlie observer watches 
for the time when the activity of the spermatozoa begins to be retarded and 
when it is completely arrested. As the spermatozoa become less motile, they form 
clumps, gathering with their heads stuck together and their tails extending out- 
ward. The length of time required before agglutination takes place varies and 
does not seem to follow any special rule. There is no apparent change in the 
morphology of the spermatozoa to account for the loss of motility. 

It is difficult to determine the exact time at ttdtich motility of the 
spermatozoa ceases. Tlie approximate length of time required for 
the serum to inhibit the motility of the spermatozoa was from four to 
twenty-five minutes. In the ease of the serum of one buck, it was a 
full hour. 

Table III. Spermatoxicity Against Various Spermatozoa 

Evidence of spermatcx.ciLy in immunized animals 6 to 23 min. 

Evidence of spermatoxicity in control animals 5 to 32 min. 

Evidence of sperma toxicity in bucks 15 to 60 min. 

Spermatoxicity of vaginal secretion was equally inconstant. 

A glance at Table III will .show that the results of the sperma- 
toxicity tests do not help us in understanding the nature of the bio- 
logic immunity induced by injections of spermatozoa. The average 
spermatoxicity of the immunized animals did not differ considerably 
from that of the controls. Only the bucks showed any appreciable 
diflierence in this respect, their serum being considerably less sperma- 
toxic than that of all the does, immunized and nonimmunized alike. 

The results of my spermatoxicity tests support the work of Bodnar 
and Kamniker,^® who, after studying the viability of spermatozoa in 
the blood sera of one hundred women, were unable to find any consist- 
ent relationship between the existence of sterility and the .spermatox- 
icity of the serum. 

The spermatoxicity of the vaginal secretion in the controls and in 
the immunized animals before and after the injections was also studied. 
A loopful of the secretion from the vagina was mixed with two loop- 
fuls of standardized sheep or guinea-pig spermatozoa and examined 
on a hanging drop slide under the microscope. On the average, it took 
thirty minutes before the spermatozoa ceased moving in the drop of 
vaginal secretion. The spermatoxicity of the vaginal secretion in the 
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various iimminized does proved to be so iiieoiistniit tliat no definite 
eouclusion eould be reached as to its significance. 

A priori one would expect to find the vaginal secretion of immun- 
ized rabbits spermatoxic. Djersbevsky' has shown that the uterine 
secretions of mares immunized against diphtheria contain antitoxin. 
Furthermore, in jilcCartney V“ experiments on rats, sterility seemed 
to be due to the presence of spermatoxins in the uterine and vaginal 
secretion of the immunized animahs, since these secretions agglutinated 
.spei’matozoa. Tushnov,'^'^ on the other hand, does not believe that im- 
munity is due to spermatoxieity of the uterine contents, as he did not 
find the mucus of the uterine cavity spermatoxic. lie attributes the 
immunity to a disturbance of the biochemical relationships of the gen- 
erative elements. 


WHAT CAUSES UlOLOGIC STERILITY? 


In the present state of our knowledge, it is impossible to state what 
causes biologic sterility after immunization. with seminal products or 
ovarian transplants or extracts. 

The first possible explanation is that immunization inhibits ovula- 
tion. Opposed to this view is the fact that the immunized animal’s sex- 
ual life is in no way disturbed, except for the sterility. It generally 
accepts service from the male and goes through the normal sexual ep- 
ochs. Furthermore, Dittler” performed repeated laparotomies upon 
animals rendered sterile by semen injections and found the process of 
ovulation to be progressing normally. 5Yc can therefore eliminate 
inhibition of ovulation as the reason for biologic sterilitv. 

Do the semen injections produce degenerative changes in the ovary? 
Ovaries of various animals have been subjected to careful examination 
after this method of immunization and no liistologic changes have 
been found as a result of the treatment. 


The spermatoxieity of the serum would appear 1o olfer a likely ex- 
planation, partieidarly in view of the fact that rabbits have been 


proved to elaborate specific precipitins in their blood after injections 
of semen. However, this subject has been carefully studied and no 
consistent relationship can be found between llie duration of the ste- 
rility biologically induced arrd the strength of the spermatoxieity 
In fact, in my experimcirts I was unable to show that the serum of 
immunized rabbits is more spermatoxic than that of controls. Bodnar 
and Kamniker^^o also observed this lack of definite relationship in 
women suffering from sterility and in virgins. 

The most likely explanation is that offerocl by MeOartnev,"« xvho 
found act.ye pcrmatoxicity of tlio uterine and vaginal secretions in 
nnmumsed rats He believes that the spermatoxins aet in the genita 
tract by kilhng tho spermatozoa introduced by normal coitus and tlms 
prcvc„t.ng nnpregnation. Tushnoyn ,.„„.ever, could observe no sp^ 
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matoxicity of tlie vaginal secretions of rabbits; tlie results were too 
A^ai'iable to have any significance. 

Until more eAudence is brought forth, it is impossible to reach a 
conclusion as to the cause of sterilitj’- biologically induced. 

SUMMARY 

Artificial production of sterility is a subject of much importance to 
the physician who is called upon to adAuse married Avomen AAdio are 
physically unfit to bear children. Under such circumstances, there is 
general agreement that the patient should be instructed Avith regard 
to contraceptive technic or, if pregnane}’’ should ensue, that a thera- 
peutic abortion should be induced. 

The mechanical means of contraception generally practiced are de- 
cidedly inconA'’enient and, to a certain extent, unreliable, and none of 
them permits anything like normal sexual relations. While they do 
not cause sei'ious disturbances of the genital organs, the lack of full 
consummation cannot but be harmful to the nervous system. 

Surgically induced sterility, too, is subject to decided disadA’antages. 
With most operations, the condition of sterility is permanent. Al- 
though remediable sterility may be induced by the operations de- 
scribed by Sellheim'^ and Turenne,® respectively, these procedures 
immlve tAvo laparotomies on a Avoman avIio presumably is too sick to 
bear children. 

Although still in the experimental stage, biologic immunization of 
the female organism to seminal products offers great promise of clin- 
ical application as a means of inducing temporary sterility. Should 
this method prove successful in human subjects, it Avill possess obvi- 
ous adA’^antages. It aauII enable many AA’omen suffering from tempo- 
rary incapacity to postpone childbirth until such time as they may be 
physically fit for this function. And, since the equipment AAdll be 
entirely in the hands of physicians, it can be used only for tlierapcuiic 
purposes. 

The most promising method by AAdiich artificial biologic sterility 
may be produced in animals is by the injection of spermatozoa de- 
rh^ed from the same or another species. Numerous independent inves- 
tigators have obtained positive results in experiments on this subject. 
In my OAvn experiments, rabbits immunized by injections of sheep or 
guinea-pig spermatozoa are still sterile after nearly seven months. 
The most effective results Avould, of course, be expected from the 
injection of living and active spermatozoa ; but I also used spermatozoa 
killed by formalin and also spermatozoa morphologically destroyed 
and probably likcAvise chemically altered by three different processes. 
The rabbits injected AA’ith dead .spermatozoa are si ill sterile after 
nearl}' six and a half months. 

Sterility has also been induced by Ilaberlandt and other AA’orkers 
by transplanting the ovaries of pregnant animals of the same .species 
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and also by the injection of ovarian extracts. This, too, is a subject 
calling- for further investigation and offering clinical possibilities. 

The” mechanism by which biologic sterility is produced is unhnown. 
When the temporary period of sterility has passed, the animal is again 
able to bear healthy young. It has been fully established that Ihe 
ovaries are not damaged and the proce.ss of ovulation is not disturbed 
b,Y the artificial induction of biologic immunity. AVilh regard to sper- 
matoxic properties induced in the .serum by Ihe spermatozoal injec- 
tions, I found no consistent differences between the sera of the im- 
munized and the control does, respeclively. Other investigators, 
likewise, have been unable to demonstrate any definite relationship 
between the spermatoxieitv of the serum and the duration of sterility 
biologically induced. It has been .suggested that the injection of 
spermatozoa is followed by the appearance of spermatoxic substances 
in the vaginal secretions, Avhich either destroy the spermatozoa intro- 
duced at copulation or inhibit their motility. While I was unable to 
find evidence of spermatoxic substances in the vaginal secretions of 
the rabbits Avhich T immunized to spermatozoa, 1 admit the ])Ossibility 
of this hypothesis. 
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LEIOIMYOSARCOMA OP THE UTERUS 
Report op a Case, With a Brief Review of the Literature 
By Earl C. Sage, M.D., P.A.C.S., and A. J. Miller, M.D., Omaha, Neb. 

M bs. M. T., colored, referred to me by Dr. J. B. Hill of Omalia, entered the 
Methodist Hospital, December 20, 1927, complaining of an abdominal enlarge- 
ment, severe and constant abdominal pain, especially in the lower abdomen ; foul bloody 
watery vaginal discharge; shortness of breath; and a fever of 101° to 103°. 
Patient was said to be about forty-six years of age, but she did not know when 
she was born, and appeared to be fifty-five to sixty years of ago. 

More than ten years ago, patient first noticed the abdominal enlargement, 
which has gradually increased in size. During the past two years, she has had 
more soreness and pain in both lower quadrants of her abdomen, and almost a 
continuous profuse, foul-smellingj bloody or watery vaginal discharge. 

During the past year, there has been no regular menstrual flow, and the patient 
does not know when she had the menopause. 

During the past three or four months, she has been frequently nauseated and 
has vomited at times. The pain in the lower part of the abdomen has increased 
in severity and has been present most of the time. Patient has been married 
three times and was never pregnant. 

Physical TLxaminaiion . — Patient is sitting up in bed to relieve pain in her back, 
looks ill, has some difficulty in breathing. Temperature at present 96.0°, pulse 
84, blood pressure 130/74. Positive findings in physical examination. 

Head . — Gray hair around temples; pterygium on both eyes; upper teeth false; 
many teeth missing in lower jaw. 

Chest . — There is an area of impaired resonance at the angle of the right scapula, 
where the breath sounds are less distinct .and wliere moist rales are heard. Heart 
is not enlarged, but a systolic murmur is heard at the apex of the heart. 

Abdomen . — The size and shape of the abdomen are similar to a patient with a 
full-term pregnancy. A hard mass is felt extending from the i)elvis to the costal 
borders, with tenderness elicited over the entire lower abdomen. Hard, irregular 
nodules can be palpated through the rather thin abdominal wall, and the whole 
mass is somewhat irregular in outline. 

Vafiinal Examination . — A foul-smelling, purulent, sert-sanguinous discharge is 
seen at the introitus. When the exiiiniiiing fingers reach the cervix, it is found 
to be effaced and dilated as you would expect in a patient who was in labor. 
Through this dilated cervix can be felt soft, mushy, necrotic pieces of tissue, which 
can be brought out through the cervix with the fingers. Some of this material 
was saved for section and microscopic study. 

Laboratory Findinys.—-R.Ji.G. 4,180,000, AV.B.C. 10,300. Hb. 7o per cent. Dif- 
ferential 84 polys., 16 lymphocytes. Wasserinanu 2-])lus. 

Prenperative Diar/nnsis . — Fibromyoma of the uterus with malignant degeneration 
and suppuration; bronchitis. 

X-ray Examination of Lnnr/s . — Fluoroscopic c.xaininalion of thorax revealed very 
diminished excursion of diaphragm on both sides. The costophrenic Jingles were 
clear. Apices aerated on coughing. Increase in hilum shadows on both right 
and left sides, with more, on the right. The cardiac shadow was normal. 

Stereoscopic, films corroborated the fluoroscopic findings. There was considerable 
increased density of the hilum on both sidc.s, conforming more or less to the 
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ramifications of tlie broucliovascular tree at the root of the lung. There was no 
e^^dence of parenchymal involvement at the present time, which could account for 
her elevation in temperature. 

Dr. C. B. Peirce, roentgenologist, was inclined to regard the hilum shadows 
as suspicious, until proved otherwise, rather than a suggestion of malignancy.^ They 
could be due, of course, to old tuberculous infection. There was not risible at 
this time, any evidence of parenchymal metastascs. 

Even tliongli tlie patient was a poor operative risk, since her condition 
was not compatible vdth life, an ojieration was planned. The patient 
was running a septic temperature, as Pig. 1 null show, she had the char- 
acteristic metrorrhagia and waterj’^ discharge for two years, slie was in 
constant pain, and decided to take the risk. 

The patient was operated upon January 5, 1928, a midline incision 
ivas made from the symphysis to one inch above the umbilicus. There 
were some adhesions to the fundus and posterior wall of the uterus, 
extending to adjacent coils of small intestine. After freeing these a 
complete hysterectomy was performed. The malignant growth had 
evidently extended into the broad ligaments and pelvic walls as myxo- 
matous tissue was cut through in freeing the uterine tumor mass. 

The patient exhibited signs of shock as the tumor was removed, 
normal saline was administered under the breasts and caffein sodium 
benzoate given hypodermatically. 

After the peritoneum was sutured, the other layers of the abdominal 
wall were quickly closed with interrupted silkworm-gut sutures. 

The patient made an uneventful postoperative recovery *, there was 
primary union of the wound and her temperature dropped to normal 
on the third postoperative day. She was out of bed on her fifteenth 
postoperative day, and walking around the ward at the end of three 
weeks. 

‘ She has some swelling of the axillary glands on the left side, and 
her left arm became swollen on the eighteenth postoperative day, and 
another x-ray examination of her lungs was ordered to ascertain 
whether metastases could be shown. X-ray examination of lungs on 
the nineteenth postoperative day showed the following. 

X-RAY REPORT 

Fluoroscopic examination of the thorax revealed a good excursion 
of the diaphiagm, Costo-phrenic angles clear. Heart shadow within 
normal limits. The hilum is increased on both sides with a suggestion 
of round masses of increased density in the hilum and one or two in 
the outer lung fields, particularly on the right side. 

Stereoscopic films of the thorax demonstrate a fairly symmetrical 
thoracic cage. Domes of the diaphragm are smooth. Costo-phrenic 
angles are clear. Cardiac shadow normal. Hilum shadows increased 
on both sides with soft increased markings of the broncho-vaseular 
tree, particularly on the right side, but somewhat to the left. In the 
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•Teniporature chart showing septic temperature before operation and practically normal temperature after the second postoperative day. 
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hilinn there is suggestion on the right side of some round masses vei.N 
similar to those previously observed. Some thielvening of the apical 
pleura, particularly on the left with slight irregularity of its shadow. 
Beneath the inferior angle of the right scapula there is observed a 
round area of increased density quite soft in character, apparently 
lying in the outer lung field which would suggest from its contour and 
density, a neoplastic growth. I do not find any other areas which aie 
so peculiarly suggestive. I .still do not feel that we can say absolutely 
that there is a pulmonary neoplastic metastasis. 



Fig. 2. — Grosis speciu\on. Notlulav \itcvus n'icusvwing IG by IS by 20 cm. v:\ih 
adnexa attached. Cervix was dilated two fingers. Necrotic mass shown just above 
cervix. 


jMETASTASES 

In this connection, it is interesting to note that Ewing has only en- 
countered three malignant uterine myomas with general metastasis 
and two with local recurrence in twenty years, and Winter found no 
ease among 753, so that malignant degeneration of myoma must be 
rare. 

However, a rather numerous group of cases of leiomyoma are on 
record, which have proved malignant, breaking the natural boundaries 
and loioducing metastases in liver, lungs, kidney, peritoneum, and 
lymph nodes, and thereby acquire the designation “myoma malignum.” 

In Evans’ series of 72 malignant fibromyomas in a series of 4000 
operations for uterine fibromyomas at the Mayo Clinic, definite indica- 
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tions of metastases to distant organs were not found in any of these 
cases. From the findings at operation and from the subsequent his- 
tories of the fatal eases there was evidence of extensive and local ab- 
dominal metastases. He states “As compared with other types of 
malignant tumors, nonepithelial uterine tumors are said to be com- 
paratively low grade in malignancjL This seems to he true in so far 
as metastases in distant organs are concerned. But from the stand- 
point of rapid and extensive local infiltration, these tumors must be 
classified as extremely malignant. 

The report of the study of the tumor mass is as follows : 

Gross Examination (Fig. 2). — The specimen consists of a symmetri- 
cally enlarged but somewhat nodular uterus measuring 16 by 18 by 



Fig. 3. — Specimen of uterus cut in half, showing the malignant degeneration occu- 
pying practically the entire uterus. On section the lumen is filled with foul-smelling 
necrotic gi-eenish yellow tags of tissue, which on section proved to be leiomyosarcoma. 


20 cm. with the adnexa attached. On section the lumen is filled with 
foul-smelling, necrotic, greenish yellow tags of tissue. The tumor 
weighs 5% pounds. The necrotic area measures about 15 cm. in length 
and 7 cm. in width. From the picture of the cross-section, it is seen 
that the degenerated area occupies a large portion of the fibroid 
tumor. (Fig. 3.) 

Pathologic Examination, Dr. A. J. Miller . — The sections are made of 
uterine wall; the inner portion of which is replaced by neoplastic 
tissue. This is made up of long spindle cells with eosin staining cyto- 
pla.sm, shaped much like normal muscle fibers. In portions, however, 
these cells are polygonal but they still have eosin staining cytoplasm. 
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The nuclei of the elongated cells are also elongated and resemble 
greatly the nuclei of muscle cells, except that they are larger and have 
more chromatin material. The nuclei of the polygonal cells are very 
irregular but they tend to be round. Chromatin material varies much 
in its arrangement and density. Mitotic figures are abundant in these 
cells and are occasionally found in the spindle cells. There are quite 
a number of giant ceils. There are a number of atypical mitoses, con- 
sisting of irregular or multipolar spindles. There is in different sec- 
tions a rather imperfect gradation between the cells which very 
definitely resemble uterine muscle and the large polygonal cells which 
resemble surface cells more than muscle. 



Plgr. 4.— Photomicrograph of spindle cell tumor tissue resembling myometrium invad- 
ing the -wall of the uterus. (Lk)^' power.) 


The first impression of these polygonal cells was that they were 
possibly epithelial derivatives or syncytial masses. This view was no 
doubt in error. The malignant nature of the neoplasm- is definitely 
demonstrated at the periphery where the new growth is destroying the 
muscle tissue and also in several places, has invaded blood vessels 
Sections were submitted to Dr. P. B. Mallory, Boston City Hospital^ 
who replied, “Your tumor is unquestionably a very pretty leiomyo- 
sarcoma.” 

Sections were also submitted to Dr. S. B. Wolbach at Harvard Med- 
ical School who replied, “For. awhile I wondered whether possibly 
you had something in the way of a mixed tumor with striated muscle ele- 
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ments suggested by the large cells, but I could find no proof of this, and 
I do not regard the cells as incompatible with smooth muscle tumor. 
I think you are dealing with a very rapidly growing malignant leio- 
myoma or leiom 3 ’'osarcoma. ” (See Pigs, 4, 5, 6, 7, 8, and 9.) 

There are two views as to the origin of this tumor : One that it is a 
leiomyosarcoma, or smooth muscle tumor which has been malignant 
from the start; the other that it is a malignant leiomyoma, or a 
“fibroid” that has become malignant. The latter view is the most 
commonlj^ accepted. 

According to MacCallum, malignant tumors spring out of benign 
myomas which have already existed for a long time, but the question 



Fig. 5. — Photomicrograph of the spinOle cell tumor tissue sl-.own in Fig'. 4. The 
cells are all similar in type, have eosin staining cytoplasm similar in shape and stain- 
ing reaction to the plane muscle in the uterus. In this portion of the tumor there i.s 
but one type of cell. One mitotic figure is slic^'n near the center of the field. (High 
power.) 

remains as to their exact origin. The 3 ’^ may be due to the acquisition 
of malignant powers of growth hy the smooth muscle cells, in Avhich 
case we should speak of them as malignant mjmmas, or the invasive 
tumor maj’^ be the offspring of the stroma of the mj'omas, and then it 
would be justifiable to call the tumor a sarcoma. It is on!}" in the 
latter case, in which there is a true sarcoma mixed with muscle tissue 
of the nn'orna, that such a term as mj'osarcoma is justifiable. A sar- 
coma is not a tumor derived from muscle, but rather one arising from 
connective tissue. 
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Further History.— On February 18, 1928, 1 was notified tliat tlie pa- 
tient died at her home forty-five days after the operation. Atter re- 
ceiving the pathologic reports, we told the family that we did no 
feel the patient could live over two months. The exact cause ot death 
could not he ascertained, as autopsy was not permitted, so the extent 
of the metastases will never he known. 


Tumr I I’REQOEXCY or jSToXEPiTiiEUAii M.MjIgnaxt Uterine Iemors as 
Compared "With Prequency or Fibroids (From Evans) 


FIBROIDS 


Proper and Simpson 

Miller 

Lewis 

Olsliausen 

Kelly and Koblc 

Winter 

■Winter 

Koble 

Kelly and Cullen 

Martin 

Fchling 

Broun, 'Woman 's llosp., 
Kew York 


357 

0750 

151S 

0470 

■2274 
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25.3 

337 

1400 
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MAUGNANT 

22 


17 

4 

5 
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cioo 

1.90 

1.40 

1.30 

2.00 

3.20 
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0.00 

1.20 
1.90 
1.90 
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100 




Including all ‘ ‘ cellular ’ ’ 


7 

7.00 

‘ ‘ Sacroma •’ ’ only 



O 

2.00 

Geist 

250 


12 

4.80 

Series at Mayo Clinic 

908 

Group 1 

6 

0.62 

1917 to 1918 


Groups 1 and 2 

12 

1.25 



Groups 1, 2, iind 3 

38 

4.00 

1906 to 1918 

3297 

Group 1 

73 

0..39 



Groujis 1 .‘ind 2 

.1C1 

0.67 

Winter, Henkel, llof- 





meier, and Flantau 

1880 


40- 

2.5 

Cullen 

1200 


17 

1.4 

Bland-Sutton 

500 


8 

1.6 

Lockyer 

210 


o 

0.9 

Blank 

188 


.") 

2.1 


sarcomatous 
sarcoma t,ous 


Table II. Freqcency op Epitueli.vl Malignant Tumors as Compared AVitu 

Frequency op Fibroids 



FIBROIDS 

malignant 

percentage 

Bland-Sutton 

500 

8 

1.6 

Kelly and Cullen 

1000 

IS 

0.9 

Blank 

188 

4 

2.1 


As Evans points out, the frequency of mitotic figures forms the only safe 
histologic criterion on which to base a diagnosis of malignancy or "near" 
malignancy. 

Incidence of malignancy of the Mayo series of 1.8 per cent. 

In some of the numerous collected series of eases of uterine fibromyomas, the 
relative proportion which shows malignant change is given as low as 0.4 per cent- 
in others it is as high as 10 per cent. 

Maroney states that the diagnosis “must be a matter of individual inter- 
pretation in suspicious eases. “ Evans’ article attempts to make such comparisons 
of the histologic findings and the clinical histories of the 4000 cases available ns 
will serve to contribute something to the establishment of microscopic criteria, , in 
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view of the evident lack of knowledge and lack of acceptance of uniform standards 
of malignancy as well as degrees of malignancy in this class of tumors. 

A composite picture of the characteristics, as has been presented in the rvritings 
of several authorities, includes the following points: 

1. Increase in size of tumor cells, as compared with normal muscle or benign 
muscle tumor cells. 

2. Shorter and plumper cells with nuclei more nearly oval than normal muscle 
or benign muscle tumor cells, rounded, and ^'vesicular” nuclei. 

3. Inequality in size and irregularity in shape and arrangement of the cells. 

4. Lack of “differentiation” of cells. 

5. Unequal staining of nuclei, and deeply staining nuclei. 

6. Presence of immense cells (protoplasmic plaques) with hyperchromatic, single, 
or multiple nuclei (giant cells).. 



Fip. G. — Photomicrograph of a different portion of the tumor showing it to he a 
different type. Large irregular polygonal cells are invading the wall of the uterus. 
Near the center of the field one invading blood vessel is shown. There are many 
bizarre cells and mitotic figures. (Low power.) 

7. Presence of mitotic figures, typical and atypical. 

8. Decrease or absence of stroma fibers between the cells. 

9. Tliinness or absence of vessel walls. 

Proper and Simpson, of the New York State Cancer Laboratory, in their article 
on “Malignant Leiomyomata” say in substance that the presence of the large 
irregular nuclei and giant cells is in direct proportion to the degree of malignancy 
and is an important accompaniment of the malignant process. In doubtful cases 
they depend on the absence of mitotic figures as the criterion of a benign tumor. 

Alallory believes that tlie presence of mitotic figures in these myomas is a 
definite indication that they arc capable of infiltration and arc, therefore, malignant. 
Lockyer in his volume on fibroids, says that malignant myomas are often difficult 
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to distiuguisli and empliasizes tlic tendency to infiltrate and the presence of mitotic 
figures ; as a distinguishing characteristic. 

•Tlic most important microscopic features aside from the frequency of mitoses 
are" according to Evans: 

■ 1. The large size of the great mass of the tumor cells in the given case, and 

..' a marked inequality in their size. In those very malignant tumors rvhich are 
/' characterized by this type of cellular structure, many abnormally large mitotic 
figures are apparently invariablj' found. 

2 . The relative decrease in the amount of fibrous stroma. 

3. The growth among the timior cells of blood vessels with very thin walls 
or with walls entirely wanting. 

4. The relative increase in the size of the nucleus of the tumor coifs as com- 
pared with the mass of the cytoplasm of the cell body. 



Pig. 7.— Photomicrograph of the same field as Pig. G showing the thin-walled blood 
vessels with several tumor cells In its lumen. (High power.) “ ‘ 


While all these changes are important, careful study shows that 
none is constant, that is, invariably present in the very malignant 
tumors and ahvays absent in those not malignant. Notwithstanding 
this fact, it is well to note that the tiunors composed of a mass of 
closely packed cells of Tory large size are invariaWy extremely malig- 
nant, although it is not true that all the malignant tumors have this 
particular morphology. 


There is evident need of the establishment and recognition of histo- 

ogre standards of malignancy in the olassi6eation of tho nonepithelial 
Uterine tumors. 
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Pig:. 8. — PhotomicroTTaph of the central portion of the tumor showipp the type of 
cell to be similar to that in Pigs. 6 and 7 but different from that in Figs. 4 and 5. 
Here the cells are flat, polygonal, have a small amount of new connective tissue 
stroma, and show no tendency to form the spindle shaped cells. Near the center 
of the field is a mitotic figure in which the spindle is imperfectly shown. (Low power.) 



Eig. 9. — Photomicrograph of a different portion of the tumor showing both tvpe.s 
of ccll-s in one field. Large irregular polygonal cells are intermingled with spindle- 
shaped ccll.s which are definitely muscle derlvatlve.s. Thl.s picture Is taken mid-way 
between portions of the tumor that was composed of spindle cell.s onlv and othei- 
portions of flat polygonal cells only. There was definite gradation beUveen the two. 
( lyow power.) 
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In tlie present study the only single constant microscopic evidence 
of definite malignancy is the invasion of normal tissue. There are also 
many atypical cells and abnormal inytoses. 

Many of these tumors have niiraerons large giant cells with multiple 
hyperehroniatie nuclei which are often looked on as evidence of malig- 
nancy, but they do not contain mitotic figures. There is no evidence 
that such tumors are malignant. 

In the less malignant tumors not containing numerous mitotic figures 
there are morphologic evidences of division of tumor cells by direct 
cell division. 

Clinically the majority of patients with definitely malignant tumors 
present themselves for treatment about the climacteric or later. The 
tumors are difBeult to distinguish in the earlier stages from ordinary 
fibromyomas; they are not cured by x-ray or radium, and the sur- 
gical removal of all fibroids of any appreciable size seems to be the 
best treatment. 
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CHOLBCYSTOGEAPHIC STUDIES IN PREGNANCY 

By Robert J. Crossen, M.D., and Sherwood Moore, M.D, 

St. Louis, Mo. 

(From the Departments of Gynecology and Radiology, Washington University 

School of Medicine) 

R adiographic studies of the gall bladder ill the liuman subject, 
following the intravenous injection of tlie lialogenated plienol- 
phthaleins after the method of Graham and Cole, have stimulated a 
renewed interest in the pathogenesis of eholecystitis and eholelithiasis. 
For an extremely long time pregnancy has been considered as a con- 
tributing etiologic factor in the production of gall bladder disease. 
We were impressed with the idea that this method of examining the 
gall tract might disclose the occurrence of functional alterations in 
the course of pregnancy. If such were found, we believed that they 
might perhaps lead to more exact deductions as to the bearing of 
pregnancy on the production of gall bladder disease. We, therefore, 
studied a series of twenty-two pregnant women. The cases were 
unselected and consecutive, except for the elimination of those in 
whom there were grounds for thinking that the patient might incur 
any risk from cholecystography. 

In the study we carried out the procedure on all cases having any 
signs or symptoms of the toxemia of pregnancy. These were four 
in number. They were of particular interest as we wished to discover 
whether, in toxemia, the determination of liver function by estimation 
of the dye retention in the blood stream, combined with cholecys- 
tography, is a more delicate indication of decrease of liver function 
than the dye retention test alone. Subsidiary to this was the question 
of the relative value of sodium phenoltetraiodophthalein and the other 
dyes emplojwd in testing liver function. 

There were several other directions in which we hoped data of value 
might be found. The first of these was to determine whether cho- 
lecystography was a safe proeedure in pregnancy. If it proved to be 
so, could it contribute anything to the diagnosis of biliary tract disease 
in pregnant patients suffering from such affections? We desired to 
know whether cholecystographic findings in pregnancy varied from 
those in the nonpregnant state. If variations were found, we wished 
to discover their nature and degree, the time of pregnancy in which 
they occurred, and the degree of variation at different periods. 

Recently Mann and Higgins^ have studied the effect of pregnancy 
upon the emptying time of the gall bladder. For their expei’iments 
they employed dogs and gophers (chiefly the latter). Pregnant ani- 
mals were given a fat meal, the abdomen was opened shortly after- 
ward and the size of the gall bladder observed. The animals were not 
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examined by cliolecystograpliy. Tiiese autliors expressed the opinion 
that the contractile mechanism of the gastrointestinal tract as a whole 
is retarded in pregnancy ; further, that the gall bladder either does 
not empty or does so only slowly. They thoug'ht that the increase 
in volume of tlie abdominal contents was a eausative factor in pro- 
ducing the delay. However, they say nothing about the same factor 
causing delay in the filling of the organ. The.y infer stasis of bile in 
the gall bladder, and conclude that it originates from both mechanical 
causes and defective contractility, and that this stasis is contributory 
to the production of gallstones in the human subject. 

We were also interested in the question of the diffusion of cho- 
lee.ystographic dyes through the placenta, and all cases were scruti- 
nized for the appearance of a fetal gall bladder image. 

In all the tests the sodium salt of idienoltetraiodophthalein was em- 
ployed, in the dose and after the method described by Graham, Cole, 
Gopher and Moore.^ 

When cholecj’stography was carried out postpartum, it was done 
within fourteen days, except for one ease done six months later. The 
method of making the liver functional test with sodium phenoltetra- 
iodophthalein is quite similar to that employed in using phenoltetra- 
chlorphthalein or bromsulphthalein. Retention of less than 12 per cent 
of phenoltetraiodophthalein in the blood serum one-half hour after 
intravenous injection, and less than 4 per cent one hour after, is con- 
sidered normal, and also if the sum of the one-half hour and hour 
specimens gives a retention of 16 per cent. 

Of the twenty-two cases, four were toxemic and the test was car- 
ried out in the twelfth, fourteenth to sixteenth, and two in the fortieth 
week of gestation. One of these was of such severity that death ulti- 
mately resulted in spite of abortion and all treatment. Three patients 
had a dye retention of from 5 to 10 per cent, but had no signs of 
toxemia. We have no explanation for this retention. Cholecys- 
tography was a failure in one patient because of her enormous size. 
One patient clinically had cholecystitis. Subtracting these from the 
total, leaves thirteen apparently normal cases in which there were 
neither gall bladder symptoms, toxemia, nor dye retention in the blood 
stream. In this group, six had a non- and two a faint visualization ; 
i.e., eight of the thirteen cases had abnormal cholecystograms and only 
five of that number, or 38.4 per cent of apparently normal patients 
gave normal cholecystograms. Three of these were in the thirty-sixth 
to fortieth, one at the twentieth, and one at the twelfth week of 
gestation. 

It is apparent that an explanation must be sought for the non- 
visualization of the gall bladder in the eight normal eases. There are 
several possible reasons for this occurrence. The gall bladder may not 
till because of increased intra abdominal tension or pressure on the 
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organ or its ducts, or pregnane}'' may so affect the vesicle that it is 
unable to concentrate the bile. In regard to the first of these two 
possibilities it is to be noted that though there were five normal cases 
with nonvisualization of the gall bladder in the thirty-fourth to 
fortieth week of gestation, there were also three similar cases with 
normal cholecystograms. This seems to indicate that the mechanical 
factor of increased intraabdominal pressure, general or local, if a 
factor at all, is certainly a most inconstant one. 

If the gall bladder loses its function of concentrating the bile in the 
late months of pregnancy, it eei'tainly regains it very rapidly, as shown 
by the fact that in two cases there was nonvisualization of the gall 
bladder before, and normal visualization of the organ after delivery, 
and b}^ two eases which were normal both ante- and postpartum. Our 
experience with cholecystograph}’- in conditions other than pregnancy 
has shown that if the concentrating function of the gall bladder is 
lost it is not quickly regained, and when this does take place it occurs 
after a greater lapse of time than fourteen days. 

For the explanation of the nonvisualization of the gall bladder in 
the noi'mal cases we fall back on the technical difficulties of radio- 
graphing a pregnant woman near term. Whatever poses one may em- 
ploy for this purpose, a large volume of tissue and fluid must be 
traversed by the x-rays, with the resulting scattering which produces 
loss of definition. The increased volume of the abdominal contents is 
another important obstacle from the technical standpoint as it causes 
the distance of the gall bladder from the film to be increased. The 
foregoing influences, either singly or combined, can easily render 
radiography of the dye-filled gall bladder impossible. Our conclusion 
is that this accounts for the nonvisualization of gall bladders in the 
normal cases. This belief is strengthened somewhat by the fact that 
in the smaller subjects the gall bladder was more readily visualized 
than in those who were larger. A few eases (four) in the first half 
of pregnancy were readily radiographed and constantly showed normal 
cholecystograms. For this reason we ivould incline to the belief that 
it is abdominal size, and not month of gestation or intrinsic change of 
the gall bladder, which brings about its nonvisualization. 

In the cases of toxemia, the combination of the dye retention test 
in the blood and cholecystography was not found to be more sensitive 
or valuable than the dye retention te.st alone. The fatal ease of severe 
toxemia with 50 per cent dye retention in the blood and with a good 
visualization of the gall bladder, would indicate that the damage to 
liver function produced by this condition would have to exceed 50 per 
cent in order greatly to influence cholecystography. The few cases 
incorporated in this report indicate that the toxemia of pregnancy does 
not afleef the concentrating function of the gall bladder as revealed 
by this method of examination. 
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In none of oni' cases was a fetal gall bladtlei obsci^tcl. ibis siij, 
gests that the cholecystogvaphie dyes do not pass through the placenta. 
In a case of precipitate labor the dye was injected ten minutes before 
delivery; examination of tlie blood from the umbilical cord showed no 
traces of the presence of dye. 

The cases in whicli there was visualization of the gall bladder do not 
correspond to the findings of hlann and Higgins" as to delay in empty- 
ing of the gall bladder nor any other indication of stasis. However, 
.measure of the emptying time of the organ by the use of the fat meal 
was not carried out. 

\Yhere the gall bladder was visualized, the organ corresponded in 
every respect to that observed in the iionpregnant state, except for 
modification of its position atid the changes incident thereto. Because 
of the increase in volume of the abdominal contents, the gall bladder 
assumes a higher and somewhat more lateral ])Osition, just as one 
would anticipate, the degree of this change being proportional to the 
abdominal size. 

The one case of clinical cholecystitis included in the .series behaved 
precisely as a case with such a history and symptoms would do if 
nonpregnant. 

We were unable to find any essential difference in the functional 
activity of the gall bladder in pregnancy as revealed by cholecys- 
togz’aphj'. We believe that the frequent occurrence of nonvisualizatioji 
of the gall bladder is due to the radiographic difficulties mentioned 
above. Accepting this explanation of nonvisualization, the gall blad- 
der has normal ability to concentrate, shows those alterations usually 
observed in cholecystography of normal subjects, and empties within 
the usual time. 

Sodium phenoltetraiodophthalein is of equal, if not superior, value 
to the other dyes used in estimating liver function, but largely be- 
cause of the fact that a greater amount of this dye is employed. 


CONCLUSIONS 

It is difficult to draw many conclusions from such a small series of 
cases. However, a larger series is scarcely wan-anted because of the 
paucity of findings obtained. 

Cholecystography is a safe procedure in imegnancy, and sodium, 
phenoltetraiodophthalein has apparently no effect on tlie uterus. There 
were no reactions in this series of cases beyond that which would be 
anticipated in a like number of Avomen patients. In the early months 
of pregnancy cholecystography is as Amluable in the diagnosis of cho- 
lecystic disease as it is in the nonpregnant state. The incon.staney of 
results of this test of gall bladder function when done in the later 
stages of gestation, renders it of no practical value for gall bladder 
diagnosis. Neither race nor the mrmber of pregnancies had any ap 
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parent bearing on tlie observed findings. Choleeystograpliy indicates, 
at least in the early months of pregnancy, that toxemia does not affect 
the function of the gall bladder as related to the concentration of the 
d^ms employed. Pregnancy modifies eholecystograms only bj^ shifting 
the location of the gall bladder. One ease in which cholecystography 
was done both ante- and postpartum indicates the return of the vesicle 
to its usual position after delivery. 

This study suggests that factors other than altered function of the 
gall bladder are responsible for the high incidence of gallstones in 
women who have borne children. With the method employed we were 
unable to demonstrate that there Avas any stasis of bile. It is possible 
that hypercholesteremia, normal in pregnancy, either itself or the 
agencies Avhich bring it about liaA'^e a part in the development of gall- 
stones. It is possible also that cholelithiasis and cholecystitis in 
Avomen aaTio haA^e borne children are to be attributed to puerperal in- 
fection, Avhieh might be so mild as to escape notice. The sequence 
of eA'cnts being similar to that demonstrated by Graham* in the 
pathogenesis of cholecystitis : a slight or transient infection, drainage 
to the liver, the dcA’^elopment of a Ioav grade of hepatitis Avith extension 
to the gall bladder through the intimate lymphatic arrangement be- 
tAveen the tAvo organs. The greater the number of pregnancies, the 
greater the likelihood of a Avoman liaAdng gallstones ; also, the greater 
the likelihood of a puerperal infection. We feel that these points have 
neA'^er been sufficiently considered. 
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SPURIOUS PREGNANCY* 


By Richard Paddock, IM.D., St. Louis 

(From the Department of OhstcMcs, Washington TJnivcrsitij School of Mcdicnic) 

A CONDITION that presents itself from time to time in the prac- 
tice of obstetrics is that of spurious pregnancy or psendoeyesis. 
This condition, characterized by signs and symptoms that frequently 
simulate very closely the signs and symptoms of pregnancy, may at 
times give rise to extremely embarrassing situations, both to the 
phy^sician and to the patient. The study of eases of this nature is 
very interesting and gives one a rather interesting glimpse of abnor- 
mal feminine conduct. 

Spurious pregnancy is referred to by a number of terms such as: 
false pregnancy, phantom pregnancy, imaginary pregnancy^ hys- 
terical pregnancy, and simulated pregnancy. Although the term 
“feigned pregnancy” is used synonymously, its use in this respect is 
an ill chosen one, since it carries the connotation of malingering, or 
intentional deception, which is not, strictly speaking, a part of the 
condition under consideration. The French have coined a term to de- 
note the condition, namely, “grosseuse nerveuse.” 

The literature on the subject is not very comprehensive. Probably the earliest 
contributions that have been identified, date from 300 B.C. Hippocrates mentions 
the condition and one may infer from his writings that observations at that time 
were rather well grounded on recognized cases in animals as well as in humans. 
Prom a rather extensive review of the literature of modern medicine the follow- 
ing facts regarding the published work on the subject are obtained. 

Spurious pregnancy has been given considerable attention in the middle of the 
nineteenth century by such authors as Madden, Mojitgomcry, and Simpson. Of ail 
conditions presented to obstetricians and gjurecologists spurious pregnancy has 
probably excited the least published comment. Jiost mention of the subject ap- 
pears in the form of case reports presented at meetings of local medical societies. 
These cases are reported mainly as interesting examples of abnormal human be- 
havior, or as examples of patients who should have been examined early by the 
physician in charge. Very few conjectures have been advanced as to the wliy or 
as to the wherefore of the condition. 

On account of the nature of the condition only a few of the cases are ever 
seen in hospital practice. Most of the cases are seen in the oflicc or the dis- 
pensary where the diagnosis is made before the patient reaches the supposed date 
of confinement. Horrocks reported a hospital case from Guy’s Hospital Reports 
in 1884. Kosensohn reported ten cases from the .antepartum service of the Lying- 
In Hospital in Bulletin of Lying-In Hospital of New York in 1922. These cases 
were collected over the period of one year, from 1916-1917. 

Spurious pregnancy is seen in animals and several references to such cases 
are made in the literature. These will be considered later. Although no accurate 

assumption, the condition is probably common to all 

•Read at a Meeting of The St. Louis Gynecological Society. April 13 . 1928. 
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races. , At least twelve countries are represented in the literature on the subject, 
and the territory included all continents and was distributed from Scandinavia to 
South Africa. 

It is my experience that in the dispensary more white patients are 
seen with imaginary pregnancy, than colored, although the colored 
attendance outnumbers the white h}’’ approximately two to one. Prac- 
tically all of the eases in the literature are reported about white 
subjects. 

There is considerable difference of opinion as to the age at which 
most cases appear. In most instances recorded, the patients Avere be- 
tween 25 and 35 j'^ears of age. Simpson states that most cases are seen 
at the climacteric period. Montgomery thinks that it occurs most 
frequently at the climacteric period. The reports in the literature 
do not bear out the latter statement. 

As a result of personal obseiwation I believe that most of the cases 
occur in 3’’Oung individuals Avho, because of exposure to pregnancy 
and the undesirability of pregnancjq imagine themselves pregnant. 
These eases do not present themselves for observation early, on ac- 
count of the embarrassment attending such Ausits to the physician, 
but keep their OAAm council until thej'^ are conAunced that they are, 
or are not pregnant. Some of these patients hasten to the sympathetic 
midAvife or the near-by apothecaiy AA'here the products of imagination 
maj’’ he dispelled as easilj^ as one discards a bit of tissue. 

Prom observations in tlie dispensaiy and from revieAving the numer- 
ous eases in the literature one maj'^ divide .the cases into three general 
tj’-pes : 

First, those Avomen in Avhom there is a decided fear of pregnancy 
or an aversion to pregnancjL 

Second, women who are extremelj’- desirous of becoming pregnant. 

Third, those cases in AA^iom pregnancy is imagined because of some 
functional disturbance attended bj’’ sj-mptoms AAdiich simulate the 
signs or sj’^mptoms of pregnancy. 

In the first class come the jmung indwiduals mentioned above. 

Maiy of these arc jmung girls AA'^ho after illicit intercourse begin to 
build up a sort of aura of pregnanejL All sorts of emotional conflicts 
go on. Minor disturbances are interpreted in the light of a pro.spec- 
tive pregnane}’- with its attending .shame and uncertain outcome, rmtil 
‘the entire organism is throAvn out of balance and pseudocyesis is the 
condition requiring treatment. 

In the newlj’- married women similar emotional disturbances often 
take place, though usuallj’^ not as marked or as persistent. 

In many cases it is extremel}^ difficult to get to the cause of the ex- 
citing factors other than the histor}’- of some previous illicit inter- 
course. In tAvo cases, seen in the obstetric dispensary Avithin the past 
j’car, the patients Avere both minors in AA’^hom the history of previous 



PADDOOK: SPURIOUS PREGNANCY 


847 


intercourse had no direct connection with the spurious x)regnancy, 
for Avhich they were under observation. Both of these patients had 
mental ages far below their ages in years. 

In making inquiry as to why pregnancy was suspected it was, found 
in each case that on admission of previous intercourse to their mothers, 
and the development of some presumptive sign of pregnancy, the sug- 
gestion was so strongly impressed on the patient, that each girl be- 
lieved herself actually pregnant and became a full blown case of 
spurious pregnancy. From the analysis of the social conditions sur- 
rounding many of these patients in their homes and places of em- 
ployment, I believe that many eases are developed from just such 
surroundings. 

A brief outline of one of the eases mentioned above will be of 
interest here. 

r. G., while, aged twenty, single, entered obstetric clinic October G, 1927. 
Patient was a rather dull type with the appearance of low mental age. This 
was subsequently determined as nine to ten years in the neurologic clinic. 

Menses started at. twelve years and were regular every twenty-eight days with 
a moderate flow, lasting seven to eight days. Her history, which was subsequently 
verified, was that on .Tuly 2, 1927, she hud been forcibly attacked. This attack 
had been made while she was away from home, against the wishes of her mother. 
On her return home her mother had become -quite abusive and suspected pregnancy 
at once. The ne.\t two menstrual periods became sliort and scanty, and the following 
month she did not menstruate. At this time she was sent away from home, and she 
then became more or loss of an outcast. 

On admission to the dispensary she was thoroughly convinced of her pregnancy. 
She complained of nausea and vomiting existing for three weeks, hot flashes, and 
headaches. Her weight had increased and the abdomen was getting larger. On 

examination the breasts were found somewhat congested. The abdomen was some- 

what enlarged. The uterus could not bo felt because of the resistance of the 
patient and tenderness. Two weeks later examination failed to reveal any further 

evidence of pregnancy, but it was thought advisable to keep the patient under 

observation. 

For some reason the patient did not return until January 4, 192S. At this time 
she was still of the opinion that she was pregnant. Nausea was still present 
though not severe. No inenstruatiou had occurred. The abdomen was larger and 
the weight had increased 16 pounds since first risit. The uterus Avas not enlarged. 
Patient mentioned some indefinite movements in right side which she interpreted 
as fetal movements. She was told that she was not pregnant but refused to be 
convinced. 

Two Aveeks later she returned Avith liistory of a slight fall a few days before, 
followed by some pain in side, a fcAv cramps, and a slight bloody discharge on 
the day of the visit. This discharge had the appearance of a scanty jncnslrual 
flow. She was told that this Avas probably a menstruation and that she likely 
Avould menstruate the next month. There had been no increase in the abdomen 
and the Aveiglit had diminished slightly. ’ 

.MeanAvhile the social condition of the patient liad been benefited, and a more 
satisfactory adjustment of environment had been made. The patient has men- 
struated normally since and no longer believes herself to bo pregnant. 
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The second type or those who are extremely desirous of becoming 
pregnant probably present the most extensive picture of spurious 
pregnancj'^ and are most difficult to convince that their assumptions 
are wrong. These women are usually older and with their better 
knowledge of signs and symptoms of pregnancy present a more com- 
plete picture of pseudocyesis. 

Oftentimes pregnancy in such patients would be of decided ad- 
vantage from an economic standpoint such as the participation of 
children in the inheritance of an estate, or in the fixing of an amount 
of alimony. Often the desire to hold the love of the husband and 
preserve the marital state is the exciting factor. The condition is 
noted especially in women who have been manned a number of years 
and are approaching the menopause, without ever having become 
pregnant. 

In two eases that I was able to observe I found that both patients 
had been married before without issue. In the second marriage both 
wished to have children, partly because they themselves desired them 
and partly to convince their husbands that they were not barren. In 
a number of eases that I have questioned, the fear of sterility seemed 
to be sufficient to cause the patients to look forward eagerly to any 
symptom of pregnancy. Probably the greatest exciting factor in 
spurious pregnancy in this class of patients is the maternal instinct. 

It is in this type of ease that the condition is most mai’ked and 
may continue to a later false labor. Many of these patients make 
rather elaborate preparation for delivery and the reception of the 
newborn child. 

A case under observation a few yeai's ago illustrated many of these 
features. 

jM. S., white, aged twenty -seven, gravida i, requested an obstetric examination 
to determine the duration of a supposed pregnancy. Her previous history was 
tliat of irregular menses beginning at fourteen years and remaining irregular until 
nineteen when some pelvic operation was done. One normal pregnancy six years 
ago by first husband. Following the pregnancy there was a history of a pelvic 
inflammatory condition. 

Second marriage two years previous to my observation. Patient stated that 
since her pelvic distress she was afraid that she could never conceive again. 
Present husband very desirous of children. No contraceptives. 

For four or five months she had noted enlargement of abdomen and a gain 
of 2r> pounds in weight. Menses had been very scanty and painful. Nausea had 
been troublesome almost daily, with vomiting one to two times daily. Patient noted 
edema of hands and feet. Fetal movements felt for some time by patient. She 
believed that she was rather near term, four or five weeks. 

When I first saw the patient she was making baby clothes. On examination the 
breasts showed some enlargement. The abdomen was quite large with a very 
thick panniculus. No abdominal nias.s was felt; although the patient resisted con- 
siderably and seemed to make the abdomen larger. The uterus was only slightly 
enlarged if at all. Tliere was a small tender mass in the region of the left adnexa. 
Patient was very much put out on being told that there was no evidence of any 
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advanced pregnancy. Ten days later, at the regular menstrual time, she had a 
rather profuse menstruation with some pain. Pollowing this all symptoms dis- 
appeared. Since that time she has had two labors at term and one miscarriage. 

In the type of patients that have spurious pregnancy associated 
with some funetional disturbance, the cessation of menstruation is 
probably the most common causative factor. Most of these cases are 
in women approaching the menopause when emotional leactions arc 
a part of the menopause symptoms. As the periods cease or become 
scanty, ivith the increase in weight or enlargement of the abdomen 
that so many women experience, it is not at all unlikely that the possi- 
bility of pregnancy would suggest itself to the wmman. This sugges- 
tion in the mind of one whose emotions are already in a state of 
unrest may easily become a child of imagination. 

Numerous other disturbances of function may be the exciting fac- 
tors in the production of spurious pregnancy. Endocrine disorders 
which have symptoms common to pregnancy sometimes give rise to 
the picture. Montgomery, and later Madden mention a number of 
disturbances such as ovarian tumors, ascites, obesity, visceroptosis, 
and flatus among the exciting factors of the condition. It will be 
noted that these distui’banees occur frequently near the menopause. 

It is interesting to note the prevalence of certain signs and symp- 
toms in these cases. Although many cases simulate real pregnancy 
very closely, it has been pointed out by Montgomery that almost all of 
them give a history of some phase of the condition that does not 
follow the normal course of pregnancy. Some may menstruate a 
number of times after the supposed pregnanej^ is well advanced. 
Others may feel life at an unusually early date for a pregnancy. In 
many cases the long persistence of nausea and vomiting may be quite 
unusual. 

In following through the reported cases a number of signs were 
studied. As might be expected disturbances of menstruation were 
the most common disorders. Nearly every case noted had some men- 
strual disturbance. Nearly every patient missed entirely one period, 
and over half of the patients did not menstruate as long as the sup- 
posed pregnancy existed. The cessation of menses is extremely im- 
portant to the patient, and as Rosensohn indicates, often is the begin- 
ning of a “train of subsequent signs.” Not infrequently scant men- 
struation is the menstrual disturbance encountered. 

Changes in the breasts are one of the most frequent signs in in- 
stances of imaginary pregnancy. The cases in the literature are not 
complete enough to tabulate this feature in the symptom complex 
In the great majority of cases breast changes were present. About 
half of these eases showed the presence of some secretion. Increased 
pigmentation of the areola was observed in a number of instances but 
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there is alwa3’'S some reason for doubt about this sign as is also true 
in regard to vaginal mucosa discoloration. 

Nausea and vomiting are present in probably as many as 80 per cent 
of tlie cases. Here again there is usually some deviation from the nor- 
mal course of events. In the early eases, especiallj'" those who fear 
illegitimate pregnancy, nausea and vomiting may occur unusually 
early and are frequently unusually severe. In a number of instances 
the nausea and vomiting started before the menstrual period was missed. 
At times the disturbance becomes so severe that it requires special 
treatment. In these severe eases, although the gastric disturbance 
may be a part of some other disorder, the patient is all the more 
strongly convinced that she is pregnant. This is emphasized in in- 
stances where previous pregnane^’' has been attended by severe gas- 
tric disturbances. 

Quickening is present in most of the eases in which the imaginary 
pregnanej’^ lasts five months or longer. It is most frequently observed 
in the older individuals. This is probabty true on account of the dis- 
orders that lead these women to imagine pregnancy, such as gas in 
the intestines, abdominal distention, tumors, and exqessive fat de- 
posits. A number of these women give a history of quickening felt 
long before it would be expected in normal pregnancy. The history 
of unusually active fetal movements is not at all uncommon. 

Although discoloration of the mucous membrane is not always easily 
distinguished, it appears that in most cases of imaginary pregnancy 
that have been carefully studied, this sign was absent. Other condi- 
tions causing pelvic congestion make this sign a rather doubtful one, 
as it may be observed in patients who are not pregnant or in whom 
there is no suspected pregnancy. 

In one or tivo instances of spurious i)regnaucy abnormalities of 
pigmentation have been noted. These were probably due to endocrine 
disturbances, which were responsible for tlie functional changes that 
caused the women to believe that pregnancy was present. 

On observing a number of histories of imaginary pregnancy, it is 
noted that in a small number frequency of urination is noted. In some 
cases this is probably due to the nervousness of the patients, while 
in others it is due to pressure or irritation by tumors in the abdomen. 
This is certainly not a frequent symptom. 

Practically all of these women suffer from mental and emotional 
changes. This is a part of the very condition that makes up the pic- 
ture of spurious pregnancy. Although some women attribute their 
emotional disturbances to their .supposed pregnancjq the imagination 
of pregnancy itself is the result of some mental reaction. Occasion- 
ally the supposition of pregnancy is the outstanding delusion in a 
p.sychosis, but these cases are not characteristic of the emotional 
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changes of spurious pregnancy. Some of the earlier writers regarded 
pseudoeyesis as a monomania. 

Some patients do cling to the delusion long after they have been 
informed that the pregnancy was only mythical. Montgomery cites 
one case of nine years’ duration. Simpson mentions a patient, seen by 
Dupuytren, in which case the delusion Avas kept up for foui’teen j cats. 

Practically all cases in Avhich the Aveight Avas noted shoAved some 
increase in AAmight. This gain Avas most noticeable in those eases as- 
sociated Avith the menopause. In the case of the young Avoman I men- 
tioned the increase Avas sixteen pounds over a period of three months. 

Enlargement of the abdomen usually accompanies spurious preg- 
nancy. In a number of cases tumors have been apparent to the ex- 
amining physician. Phantom tumors do not ahvays simulate the 
graAud uterus. In several instances the phantom tumors have simu- 
lated some other intraabdominal masses. The apparent masses liaA’e 
been caused by inA'oluntary or A'oluntary rigidity of the abdominal 
Avail, thickening of the Avail, distention, by gas or fluids, or similar 
factors. These supposed tumors usually disappear during anesthesia 
or Avhile the attention of the patieiit is diverted. 

Naturally the positive signs of pregnaney are absent in the condi- 
tion. Formerly, before modern obstetric procedures Avere applied 
to the cases presenting themselves as obstetric patients, errors in diag- 
nosis Avere common. Palpation of the abdomen in supposed pregnancy 
would sometimes lead to the impression that fetal moA^ements Avere 
present, Avhen only movement of the intestines or gas Avithin the in- 
testines Avas felt. This phenomenon together Avith enlargement of the 
abdomen has confused many medical men, and has in tAvo recorded 
cases been the determining sign on Avhich laparotomy Avas performed. 

An essay of this nature is scarcely complete Avithout some mention 
of the terminatioAA of these cases. Most of the patients, AAhen told 
that they are not pregnairt, shoAV considerable doubt as to the correct- 
ness of the advice of the physician. Many of these Avomen refuse to 
be convinced that their pregnancy is only imaginary, and Avill go from 
one consultant to another repeatedly, apparently never quite con- 
vinced of the error of their assumption. Some patients react rather 
violently to the correct information and Avill take absurd measures to 
convince medical attendants that pregnancy is or has been the case. 
Some will feign a miscarriage as in the cases reported by Pracy, and by 
EllsAvorth. Nielson displays a large number of small bones of birds, 
that a patient claimed to have passed per rectum in a case of spurious 
extrauterine pregnancy. 

A number of eases of spurious pregnaney go on to spurious labors 
When multiparae simulate labor the effect may be very convincing 
By virtue of previous experience the regularity of contractions with 
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all the attending agony and sounds, may be very suecessfullj’' imitated. 
The early literature on the subject graphically describes a number 
of such labors. 

Although the condition has been recognized for centuries, there 
has been little study given as to its cause. We can easilj^ see why 
some women should suppose themselves to be pregnant, or why some 
delusions should include the supposition of pregnancy. It is not so 
simple, however, to explain the rather definite progression of signs 
and symptoms that frequently go along to make the spurious preg- 
nancy seem real to the patient and apparent to the observer. I find 
lhat in the discussion of most of the reported cases the condition has 
been ascribed to hysteria. Although the statement is frequently seen 
that hysteria may simulate almost any condition, it is difficult to ex- 
plain spurious pregnancy on that basis. A number of these cases do 
probably represent lij'^steria, but by no means do all of them do that. 

Montgomery who has presented an excellent treatise on simulated 
pregnancy rather discourages explanation of the condition. Harvej', 
and later Schmitt, advanced theories which included the sup]5osition 
of a close relationship between the receptivity of the brain and of the 
uterus. These theories would indicate that as coitus occurs, there is 
conceived within the brain the idea of pregnancy which is fostered 
as the uterus would foster the developing ovum; or “that a woman 
should be impregnated by the conception of a general immaterial 
‘idea’ and become the artificer of generation.’’ 

Hofstaetter emphasizes the disturbance of endocrine function as 
a probable cause of the condition. Others point out its association 
with various mental diseases, such as, paranoia, dementia precox, 
epilepsy, and feeblemindness. None of these mental disturbances, 
however, represent per se the starting point for spurious pregnancy. 

Doerfler attributes the situation to a distui’banee of the patient’s 
psyche that leads to the supposition of pregnancy and to the phjLsical 
changes seen. This may be the key to the situation but for its solu- 
tion one must go to more fundamental manifestations. 

Throughout the lower animal world excellent examples of pseudo- 
eyesis have been observed repeatedly. Hippocrates mentioned the 
condition in lower animals as well as in humans. 

Harvey recorded the condition in dogs. Some of these were dogs 
tliat had had intercourse without conception following, while others 
showed the picture without intercourse having taken place. Instances 
were noted where the actions of the animals simulated the actions of 
bitches in labor. Examples of similar behavior ai-e frequently noted 
ill fowls where the female has the desire to set but has no eggs to 
set on. 

Haughton was able to produce the picture of phantom pregnancy 
in the female ass, and to reproduce the condition for verification. 
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With these instances of animal behavior in mind it is not advisable 
to limit too closelj" our presumptions as applied to the humans. It 
would be rather difficult to attribute phantom pregnancy in the ass 
to dementia precox ; or in the dog to hysteria or jjaranoid. 

Haughton speaks of a feminine attribute, the maternal instinct. 
Liepmaun analyzes phantom pregnancy from a so-called law of the 
threefold substratum of the female psyche, which he says runs through 
the entire animal kingdom ; namely, inhibition, vulnerability and pan- 
sexualitj". 

It seems that these two writers have certainly indicated the essen- 
tials in studying this interesting i)roblem. The thought of a maternal 
instinct common to all species is certainly a logical deduction. The 
ancients recognized maternal instinct and the Greeks gave it a name, 
“storge.” 

In woman there is that inherent maternal instinct. Her ultimate 
purpose is to produce offspring. What normal woman is there who 
does not at some time in her life desire or speculate on having 
children ? 

In humans we have the power to think and reason. Primitive to 
that power lie the instincts. When by artificial restrictions such as 
the laws of society, physical disability or lack of contact with suitable 
mates, the instincts are emhed, then an emotional conflict occurs. 
This emotional conflict goes on between those inherent instincts and 
the impression one obtains from the inhibiting agency. This does not 
involve any proee.ss of reasoning. As examples of these curbing fac- 
tors in the case of lower animals, I mention the bars of the cage, the 
dwarfed animal, or the dift'erent genus of the mate, as studied by 
Haughton. 

In the human there are other influences which serve to increase 
the conflict. Pear, shame, remorse, desire, dislike, and a number of 
other impressions are founded on reason and experience. When in- 
stinct conveys to the female organism the impression that ])regnaney 
is probable, or should be the ease, then the entire organism undergoes 
a reaction. Thoughts of pregnancy are evolved concerning the possi- 
bility of pregnancy and the consequences resulting from that condi- 
tion. These thoughts are increased by desire or dread of pregnancy, 
or by some functional disturbance denoting that pregnancy is probable. 

There is then, on the one hand, instinct calling for pregnancy with 
an attempt to simulate reactions common to pregnaircy. On the other 
hand, we have conclusions formed as a result of thoughts on the subject. 

It these conclusions coincide with the promptings of instinct, the 
picture of pregnancy results. This picture becomes more and more 
fixed in the mind of the patient giving rise to a chain of signs and 
symptoms brought about by emotional disturbances. This continues 
until stronger conclusions to the contrary are derived, being induced 
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by the conclusions of the examining consultant, or as a result of 
physical manifestations ruling against pregnancy. 

If on the contrary the mental conclusions are negative to the propo- 
sition presented by instinct, then the woman dismisses the possibility 
and looks elsewhere for the source of functional disturbances, if any 
are present. 

I believe that the conclusions that I have just presented in regard 
to spurious pregnancy will apply to almost all cases of the condition.- 
These conclusions also seem to explain the greater frequency of the 
condition in women of limited mental capacity, which fact I believe 
is true, from cases studied in the literature and from cases coming . 
under my own observation. The relation between emotional disturb- 
ances and functional disturbances I have not attempted to explain. 
Possibly an understanding of this phase would give us a better key 
to the situation. 
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RADIATION THERAPY IN GYNECOLOGY*' 

By Ira I. Kaplan, B.S., M.D., New York City 

(Aiicndinp Jladiaiion Therapist, Bellevue Hospital) 

S INCE tlie advent of radiation tlierapj^ gj^necology lias offered a 
most fertile field for its employment in the treatment of women’s 
ills. My object is to present an outline of the work that for the past 
three years has been carried on with a gratifying measure of success 
by the Radiation Therapy service of the largest public general hos- 
pital of the metropolis. It is only three years ago that at the instance 
of Dr. Frederick C. Holden, radiation therapy in gynecologic condi- 
tions was made available to patients on his service at Bellevue. Dur- 
ing this comparatively brief time we have been able to work out a few 
definite ideas as to the advisability of its use in gynecology. As em- 
ployed by us, radiation therapy makes use of the radiant energy of 
x-rays, radium, and the high frequency current. 

As a normal routine, all eases are divided into two main groups, 
those which have benign and those which have malignant lesions. 
While the same modalities are used in both groups, the method of 
procedure and employment varies according to the condition of the 
patient, and as to whether the lesion is malignant or nonmalignant, 
and if malignant, whether primary or a recurrent lesion. 

Bellevue, being a general municipal hospital, receives all kinds and 
types of gynecologic patients. At the first examining post of the 
gynecologic service, it is decided whethei’ or not the patient requires 
hospitalization. It has been found that but a few conditions can be 
treated with radiation therapy in an ambulatory manner, the vast 
majority of cases referred for radiation must be hospitalized. 

In that very large group of patients suffering from benign condi- 
tions, surgical procedure is usually the method of choice. However, 
even in the benign cases, radiation can be properly emplojmd, as for 
example, where the patient is a poor surgical risk, or where surgery 
has been attempted and failed, or where other medical or social 
reasons oppose surgical interference. 

In the malignancies of the pelvis, radiation has shown such un- 
mistakably good results, that its use in these conditions has now be- 
come quite a routine procedure. At Bellevue, malignancy of the 
cervix is in fact no longer regarded a surgical condition^ and in this 
type of lesion the entire brunt of treatment is borne by radiation 
alone. In many of the other pelvic lesions, radiation shares equally 
with su rgery in the attempt to control the condition, while in numer- 

*Keaa at a meeting of the Section on Obstetrics and GvnpnMr.o.„ tvt 
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ous instances it is relied npon to counteract the dissemination of dis- 
ease engendered by preYious surgical interference. 

It is not our province, however, to allocate precisely -where and 
when radiation should replace surgical therapy. Our policy has been 
rather to cooperate fully and freely with the gynecologist in order 
that the patient may reap the benefit of our combined study and 
service. Frequently the pathologic picture presented required special 
study, and tissue analysis was done in all cases where possible. Our 
association with the gynecologic and pathologic services has been a 
most happy one, and in Drs. Holden and Symmers, Ave have found an 
unusually fine spirit of open minded cooperation. 

During the period of 1925 to 1927, 255 gynecologic cases Avere 
treated Avith radiation. Of these. 111 Avere malignant and 144 Avere 
benign. 

In the benign group, the conditions treated Avere: 

1. NcAvgroAvths in the pehds: (a) myoma uteri; (b) benign groAAdhs 
of the vulva and vagina; (e) urethral caruncle. 

2. Functional conditions: (a) amenorrhea; (b) dysmenorrhea; (c) 
metrorrhagia. 

3. Dermatologic conditions: (a) eczema; (b) pruritus. 

4. Inflammatory conditions of the (a) adnexa and (b) joints. 

5. Tuberculosis of (a) peritoneum; (b) adnexa; (c) ceiwix. 

The folloAving malignant conditions have been treated: carcinoma 
of the vulAm, vagina, urethra, cervix, uterus, adnexa, and ovary; 
sarcoma of the OAmiy, uterus, and cervix ; myxosarcoma ; metastatic 
foci. 

As has been shoAvn, therefore, a great many conditions are treated 
Avith highly gratifying results by radiation. This form of therapy, 
hoAvever, is not otfered as a unhmrsal panacea for the cure of all gjaie- 
cologic diseases, but, AA^here judiciously and properly employed, it 
offers a form of therapy Avhich either alone or as an adjunct to sur- 
gery, vei\v often relieAms conditions in AAdiich all other forms of ther- 
apy have failed. 

In general, then, Avhat can radiation offer in the Avay of therapy? 
What type of radiation should be utilized in a given condition, and 
finally, AAdiat are the contraindications to its use? To amsAver briefly, 
radiation AA'hen properly used can cure certain conditions, it can 
ameliorate the seA-^erity of othex’S, it can help to render operable some 
conditions AA’hieh might otherAvise be classed as inoperable, and finally 
act as a palliathm in advanced malignancies. 

The type of modality to be used in any gh^en case A'aries Avith the 
type, location, histology, and extent of the lesion ; e.g,, in malignancy 
of the ovary or of the body of the uterus Avhere sm-gical remoA'al is 
still feasible, surgery is first employed, folloAved by radiation. As a 
general rule, large deep-seated lesions AA-ith or AA'ithout disseminated 
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inetastases, are treated by high voltage x-rays, Avliilc localized lesioDs 
or those easily gotfen at from surface openings are treated with 
radium. Inflammatory lesions are treated by x-rays. Medical dia- 
thermy is indicated in chronic adnexal infections and in the painful 
lesions of pelvis and back of idiopathic origin. In the treatment of 
cervical malignancies, a combination of x-rays and radium is em- 
ployed. Large bulky tumors are first treated by removal of the mass, 
preferably by surgical endotherniy, then radiated. 

Regarding medical diathermy, we began using this method of 
therapy only a short time ago, but the results obtained warrant our 
continuing its use. In those cases where there is a persistent adnexal 
involvement, with board-like abdomen, tenderness and no discharge, 
we have found that small repeated daily doses of moderate diathermic 
heat to the pelvis have given many good results. The hard frozen 
pelvis has softened down, the exudate has been absorbed and in some 
cases the pus has been centered to an easily drained area. Often a 
nondraining sinus to a supposed pus pocket is made to drain by 
diathermy. 

Some really gratifying results have been achieved by its judicious 
use in idiopathic pains of the back, and in those painful postoperative 
pelvic cases which defy all sorts of other therapy. Diathermy is not 
a cure-all, nor is it indicated in all cases, but when properly used 
does give results that are gratifying to the patient and doctor. 

The application of radium is contraindicated in infectious lesions, 
it is always a surgical procedure, and the rules for proper surgical 
manipulation apply to its use as well. X-ray treatment, on the other 
hand, can be given to an ambulatory patient, it does not require keep- 
ing the patient in bed and is not contraindicated in infectious condi- 
tions, except in rare instances. 

In the matter of transfusions, we believe they enhance the value of 
radiation therapy in all cases where body resistance is lowered. The 
same rules governing the reasons for transfusions in other medical or 
surgical conditions ' apply equally well in connection with radiation 
therapy. If possible, transfusion should be given in all cases of 
malignancy before radiation treatment is carried out. Transfusions 
in addition to general body hygiene and building up of the patient's 
strength materially aid recuperation. 

Specifically, radiation may destroy tissue or merely inhibit its 
growth or action, on the other hand it may stimulate tissue growth 
or action. When used in mild doses, radiation causes a response 
which is interpreted as being a stimulation reaction of body tissue *• 
when used in severe dosage, the tissue or its functional reactions are 
^ore or less completely destroyed. -The proper use of radiation nicely 
harmonizes these known reactions with the expected therapeutic results 
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SUMMARY 

The x-rays are used generally in all benign and tuberculous lesions, 
in functional disturbances, in 'metastatic and widespread malignant 
conditions, as a postoperative aid to surgery in malignant conditions, 
and finally in such cases where only a palliative effect can be hoped for. 

High voltage x-rays yield excellent results in fibroids, excepting 
the submucous type, and in functional disturbances such as amenor- 
rhea, sterility, and dysmenorrhea. 

Among the patients we see at Bellevue, amenorrhea is not a condi- 
tion for which relief is sought ; it is but part of the symptom complex. 
We have treated thirteen patients, of these 6 were married and 7 
were single. The oldest was thirty, the youngest seventeen years old. 
The shortest period of amenorrhea was two, the longest period twenty- 
five months. 

Results: menstruated, 9 or 69 per cent; failed to menstruate, none; 
unknown results, 4 or 21 per cent. 

In metrorrhagias of specific or idiopathic origin where surgery is 
contraindicated, high voltage x-raj’-s usually bring prompt relief. In 
fibroid uterine lesions we consider radiation indicated when surgical 
interference is contraindicated, when the childbearing period is past, 
when the patient refuses operation, or when sterilization is required 
for other associated lesions. Our belief is that the size and condition 
of the tumor have no bearing on the question of the feasibility of 
radiation. 

The total number of fibroid cases treated was 60, the youngest 
patient being twenty-four, and the oldest seventy-three years old. 

Ages: 20 between twenty -four and twenty -nine years; 29 between 
forty and forty -six; 7 between forty-seven and fifty-nine; and 1 be- 
tween sixty and seventy-three years. Age not given in three cases. 

Of these 60 patients, 12 were single, 39 were mari’ied, and 9 were 
widows. 

Infection was present in 9 cases or 15 per cent; not present in 
51 cases or 85 per cent. 

Twenty-two, or 37 per cent, had no children; 10, or 16 per cent, 
had one; 25, or 42 per cent, more than one child. Concerning 3, or 
5 per cent, no information available. 

Ten, or 16 per cent, had one; 16, or 27 per cent, several; and 34, 
or 57 per cent, had no miscarriage. 

Symptoms recorded: bleeding in 44, or 57 per cent; of these exces- 
sive bleeding in 18, or 30 per cent; palpable tumor mass in 41; tumor 
at umbilicus or above in 1, fairly large, 18 ; no tumor palpable in 19, 
or 32 per cent, of cases, probably submucous tumor in 1. 

Treatment: x-rays alone, 57; radium alone, 6; x-rays and radium, 
2; operation following x-rays, 3; operation following x-rays and 
radium, 2. 
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Results: bleeding stopped, 39, or 65 per cent; failures, 4, or 7 per 
cent; unknown results, 17, or 28 per cent. 

Failures : death following x-rays, none ; death following x-rays and 
radium, 1; failure by x-rays alone, 3, or 5 per cent; failure by x-rays 
and radium, 2, or 3 per cent. 

Regarding therapeutic abortions by the x-rays, we have been suc- 
cessful in onlj’’ three cases out of nine so treated. 

In tuberculous lesions of tlie pelvis, x-rays give prompt relief, and 
in those cases of persistent sinus often cure the condition. In tuber- 
culosis of the cervix, radium therapj' is the method of choice. 

In malignancy of the cervix, the type and histology of the lesion 
determine the particular method of procedure and the result. The 
more adult the type of tumor tissue, the more involved the lesion is, 
and the less it reacts to radiation, and therefore the more malignant 
the condition. 

In the 72 treated cases in our series, 2 eases were early operable, 
70 were inoperable, advanced. Of tliese 11 eases were recurrences, 
following previous operations or radiations. In all cases radiation was 
preceded by hygienic treatment through nonri.shing- feeding and dail}^ 
bowel and vaginal cleansing.' 

Radiation was given by x-rays and radium, and in five cases, the 
large cervix tumor mass was first removed by endothermy. 

The details of the cases treated are as follows: Of these 72 pa- 
tients 59, or 82 per cent, were white and 13, or 18 per cent, colored. 
Fifty-one were married, none single, and 21 widowed. 

The youngest was twenty-six, the oldest eighty-four years old. The 
ages ranging between twenty-six and thirty in 5 ; thirty-one and forty 
in 20; forty-one and fifty in 29; fifty-one and sixty in 16; sixty-one 
and eighty-four in 5 cases. 

Three, or 4 per cent, had no children ; 15, or 21 per cent, one child, 
and 54, or 75 per cent, two or more children. 

There were noted: miscarriages, in 29, or 40 per cent; normal labor 
in 63, or 87 per cent; difficult labor in 6, or 8 per cent. 

The condition was found operable in 2, or 3 per cent; inoperable in 
70, or 97 per cent. 

Previous treatment was noted in 25, or 35 per cent, and previous 
operation in 22 : 9 hysterectomies, 2 cervix amputations, and 11 other 
gynecologic operations. 

Previous radiation was recorded in 3 and no previous treatment in 
47, or 65 per cent, of the cases. 

The stage of disease was as follows: primary, 61, or 84 per cent- 
recurrence, 11, or 16 per cent; following operation, 10; following pre- 
vious radiation, 1. 

Condition of lesion: limited to cervix in 2, or 3 per cent; para- 
metrial involvement in 70, or 97 per cent; excavated lesion, in 6, or 
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8 per cent ; hypertrophied or cauliflower type in 6, or 8 per cent, ac- 
companied by Yaginal involvement in 7, or 9 per cent. 

Histology: basal cell in 2, or 3 per cent; squamous cell in 14, or 19 
per cent; plexiform in 33, or 46 per cent; adenocarcinoma in 10, or 
14 per cent ; undifferentiated in 13, or 18 per cent. 

Wassermanns were found: positive in 6, or 8 per cent; negative in 
56, or 78 per cent, and unknown in 10, or 14 per cent. 

Treatment consisted in : x-ray alone in 14 ; radium alone in 3 ; x-ray 
and radium in 49; and endothermy, x-ray and radium in 5. 

Results: known dead, 12, or 16 per cent; known living, 40, or 56 
per cent; unknown, 20, or 28 per cent. 

Analysis of death: occurred following treatment in 1 case; oc- 
curred five, seven, nine, ten, twelve, and fourteen months after treat- 
ment in 1 case each; thirteen months after treatment in 2 cases, and 
17 months after treatment in 3 cases. 

Causes of death: uremia, in 1 ease; asthenia and cachexia in 10 
cases; advancement of disease with terminal hemorrhage in 1 case. 

Histology of the lesion of the 12 known dead: plexiform epi- 
thelioma in 8 cases; squamous-cell epithelioma in 2 eases; and adeno- 
carcinoma in 2 cases. 

In conclusion, radiation is a really helpful means of treating many 
gynecologic conditions. It is not a panacea for all lesions, nor is it 
the method of choice in the treatment of all conditions, but when 
properly, judiciously and carefully used, radiation is a potent factor 
in the care of the gynecologic patient. 

The radiation therapist and the gynecologist must cooperate, and 
surgical judgment must be followed in deciding the course of treat- 
ment. 

The role of radiation therapist is not an easy one in the family of 
medical specialists, but if he will constantly cooperate with the gyne- 
cologist, and treat each case as an individual entity, using the judg- 
ment of his colleague with regard to the course of treatment to be 
]nirsued, the results that will be obtained will prove highly gratifying 
to all concerned. 

55 East Eighty-Sixth Street. 



GONOCOCCUS INFECTION IN PBiAIALE CHILDREN 
By Tiffany J. Williams, M,D., Iowa City, Iowa 

(From the Department of Ohsicirics and Gynecology, State University of Iowa, 

Iowa City) 

G onococcus infection of the genital organs in infants and 
young girls is a condition which concerns the general practitioner 
and the gjoiecologist, as well as the pediatrician, to whom it presents 
an ever present menace. The innocence of the acquired infection, the 
difficulties encountered in diagnosis, the necessity for prolonged treat- 
ment, the practical impossibility of pronouncing a patient cured, and 
the frequency of recurrences are phases of the disease which justify 
any contribution concerned with pathology, diagnosis, or treatment. 
We have studied 42 eases of definite gonococcal vulvovaginitis, which 
have come under the care of the department during the past two years. 
In each patient the gonococci were demonstrated in the secretions 
either at the time of admission or subsequqently. 

AGE INCIDENCE 

The average age of the patients was six and one-half j'ears, the old- 
est child being twelve years and the youngest nine months. 

SOURCE OP INFECTION 

In the majority of these cases we have been unable to determine 
the probable etiology with any definiteness, although in 13 patients 
where the histoiy was quite clear cut, it was indicated that contami- 
nation from other infected members of the family played the great- 
est role, since in four cases the father, in two the mother, and in one 
an older sister were known to have had the disease. Two other pa- 
tients apparently contracted the disease from playmates wdio were 
known to have had a vaginal diseharge ; in three of the older children 
rape was indicated, and one child became infected during an epidemic 
in a Children’s Home. It is worthy of note that when one child be- 
comes infected, the other female children in the family usually con- 
tract the disease, unless effective isolation is practiced. We have 
noted three such families where all the female children were under 
treatment. It might possibly be assumed that in the older children at- 
tempted intercourse was a factor, although direct evidence is lacking. 
In no instance was the disease contracted by direct contact with an 
infected mother at the time of birth. It may be that children born of 
gonorrheal mothers have an immunity which protects them for some 
time and explains why even in a large venereal obstetric clinic infec- 
tion at the time of birth is rarely noted. 
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DIAGNOSIS 

We still feel tliat the most reliable method of diagnosis is the close 
correlation of the physical findings with a careful examination of 
smears stained with the Gram method. Burke’s^ modification of the' 
original Gram stain is most satisfactory. Positive findings are usually 
easily made when the disease is recent but become more difficult as 
the infection becomes chronic. Our experience with diagnostic cul- 
tures agrees very closely with that of Stein, ® that they cannot be 
relied upon. We have never obtained a positive culture where the 
smear examination was negative, but in approximately one-half the 
eases with positive smears, we have been unable to grow the organism.. 
We have had no personal experience with the complement fixation or 
with the skin test. 

METHOD OF EXAMINATION 

As early as 1893, Koplick^ expressed tlie opinion that the vagina -was the seat 
of the infection but that involvement of the cervix was frequently present and 
explained the intractable nature of the disease. Scoininazoni-''* and HessO. who 
have had opportunities to study under the nneroseoi)e the cervices of children who 
had died from intercurreut diseases have reported evidences of cervical inflam- 
mation. In 1924, Randall, 8 from this clinic, reported 11 children Avith vulvovaginitis 
which Avas resistant to the ordinary methods of treatment, and in o of Avhom ex- 
amination Avith the A’aginoscope revealed the presence of cervical disease. 

With these facts in mind, our routine demands examination of the 
cervix through an electrically lighted, Koch, eight-centimeter urethro- 
scope of appropriate size (22 to 26, French). A short instrument is 
preferable, since the manipulations incident to obtaining smears and 
giving treatments are more easily carried out than A\dien longer in- 
struments are used. As a rule, the instrument can be passed through 
the hymenal orifice Avithout difficulty, but occasionally incision of the 
hj’men may be necessary. AVith the child on the edge of the table 
and Avith the hips eleA'ated, the urethroscope is passed into the vagina 
and a careful inspection made. Usually the ceiwix as aa’^cII as the vagi- 
nal AA’alls are reddened, Avhile occasionally small punctate hemorrha- 
gic areas are Adsible, and frequently a drop of pus protrudes from the 
external os. After the ceiwix has been cleansed Avith a small piece of 
cotton on the end of a nasal applicatoi*, a fine platinum loop is passed 
into the cerAdeal canal and material obtained for smear examination. 
The smear is prepared by tapping the loop gently into a small drop of 
distilled Avaler on the .slide. Other smears are taken from the vagina, 
Amh’a, and urethra as indicated, and more recently also from the 
rectum. 

FINDINGS 

Of the 42 cases thus examined at the time of admission, 40, or 95 
per cent, shoAA’cd gonococci in the cervical smears before Ave had insti- 
tuted any treatment. Approximately one-half of the cases had had 
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treatments elsewhere, leaving 20 children with gonococci in the cer- 
vix before any treatment had been given. In the patients who had 
been treated, there is the possibility that vaginal irrigations had 
washed the organisms into the cer\dcal canal, but in 20 of the cases 
this cannot be argued, since there had been no treatment. 

It seems logical that the cervical involvement wmuld occur chiefly 
in the chronic form of the disease, but our experience wmuld indicate 
that it is also present in the earlj’’ stages of the infection. Two of our 
patients had contracted the infection onl 3 ’’ two weeks before admis- 
sion, and had been brought to the hospital very shortly after the 
appearance of the discharge, while another case was of not mofe than 
three weeks’ duration. In none of these children had there been am’ 
previous manipulations or irrigation.s, but the smears from the cervix 
show'ed gonococci. 

The organisms were obtained in smears from the urethra in onlj^ 
9 of the cases, or 21 per cent, the ages of the children varjnng from 
six to eleven years. 

Although Fraser”' reports having found the organisms in the rec- 
tums in. 59 of 63 cases, we have been unable to demonstrate them in 
any of a considerable number of our more recent admissions. Tod^^ 
apparently has had a similar experience. 

COMPLICATIONS 

None of the more usual complications of gonorrhea as seen in the 
adult female, salpingitis, peritonitis, arthritis, or ophthalmia were ob- 
served in this series, although there are manj’’ such cases recorded in 
literature. We consider the cervicitis an almost constant finding, 
and as such do not consider it a complication. 

TREATMENT 

It is generally recognized that hygienic measures, including a daily 
bath and frequent cleansing of the vulva, are important in the treat- 
ment of gonorrhea in the female child, but there is as yet no uni- 
formity of opinion as to the germicide which is most efficacious. Our 
routine treatment includes twnce-dailj’-, hot, vaginal douches ivith sa- 
line solution. Immediatelj^ after the morning douche, the cervix is 
exposed through a urethroscope and a gonococcide applied to the cer- 
vical canal by means of a nasal applicator. The portio and the vaginal 
vaults are painted thoroughlj’-, and the lower vaginal walls are treated 
as^ the instrument is withdrawn slowly. The same antiseptic is ap- 
plied to the vestibule and vulva, and a few drops are instilled into the 
urethra. 

In a clinical test to establish for ourselves the relative efficacy of 
various methods of treatment, we compared the time required for 
smears to become negative and to remain negative for three cohsecu- 
twe weeks under treatment and for an additional week .without treat- 



S64 TPIE AjiERICAN JOURNAL OF OBSTETRiCS AND GYNECOLOGY 

ment. Smears were taken weekly, all treatment being omitted on the 
day preceding this examination. As shown in Table I, 5 per cent 
mercurochrome was the most effective of the remedies we tried. 


Table I. Eesults With Various Antiseptics 


DRUG 

average number of weeks for 

SMEARS TO BECOME NEGATIVE 

Mercurochrome, 5 per cent 

2V2 

Mercurochrome, 2 per cent 

4 

Mercurochrome ointment, 2 per cent 

5% 

Argyrol, 40 per cent 

7 % 


After prolonged treatment with one antiseptic with no apparent 
effect, a change to another drug will frequently clear up the discharge 
in a relativelj’’ short time and render the secretions gonococcus-free. 

A weak, saline douche seems more satisfactory than either potassium 
permanganate, lactic acid, or plain water. Our experience suggests 
that in addition to reducing the local inflammation and the discharge, 
such a douche is of some value in shortening the course of the disease. 

At one time, thinking that perhaps gonorrhea was after all a strictly 
self-limiting disease, we observed several cases for some weeks without 
any treatment other than ordinary cleanliness. There was, under such 
conditions, no apparent improvement in the local condition and the 
discharge continued to show gonococci. 

No consistent relation was found between the duration of the dis- 
ease and its response to treatment, although in general the more recent 
infections required a longer time for complete disappearance of the 
organisms from the secretions. 

We have not as yet given vaccines a satisfactory trial, but the re- 
ports in the literatute are very contradictory, Hamilton,^^ Condat,^® 
and Blanco and Villazon^^ reporting good results, while Barnett^® 
could detect no definite improvement when vaccines were relied upon. 
We have tried “Gonalin,” a commercial preparation of killed gono- 
cocci, with no noteworthy results. 

STANDARDS OF CURE 

It is practically impossible to state whether a patient is cured, since 
recurrences are so common. We have arbitrarily adopted, as a work- 
ing standard, three consecutive weekly smears during which time 
treatment is continued, followed by a week of observation without 
treatment. If at the end of this period, the smears are still negative, 
the patient is discharged as “noninfectious” but the parents are in- 
structed to have gynecologic and smear examinations made at the end 
of six weeks, six months, and one year. 

RECURRENCES 

Valentine’'’’ suggests that relapse occurs in almost all cases, w;hile 
Fraser” .states that only three of his cases relapsed, although three 
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others did not benefit from the treatment, and Norris and Mickelberg’^ 
give the frequency of recurrences as 12 per cent. The incidence of 
relapse "svill undoubtedly vary with the standard of cure. In our 42 
cases with observations varying from three months to two years, there 
were 7 patients who had relapses (16 per cent). Of these 7, one had 
three and another two recurrences, making our total incidence of 
relapse 23 per cent. In certain instances, so-called relapses are really 
reinfections, but in the majority tliis factor can be well eliminated and 
a diagnosis of true recurrence must be made. 

PERIOD OP IIOSPITALTZATIOX 

In this series, and with the various methods of treatment used, the 
average time nece.ssary for smears to become negative W'as four w^eeks 
(longest, seventeen ■weeks; and shortest, one week), and the average 
number of days in the hospital after the smears -were negative and 
before the patient was discharged according to our standards of prob- 
able cure, was thirty-four days. This made the average iieriod of 
hospitalization about nine weeks. 

SIMILARITY TO GONORRHEA IN ADULT FEMALES 

Pearce,^® by immunologic tests, attempted to divide the gonococcus 
group of organisms into infantile and adult types, assuming the for- 
mer to be the causative organisms in vulvovaginitis. Clinically, such 
a differentiation has never been supported since many of the cases 
are acquired from adult members of the family, and to assume that 
the organism causing the vulvovaginitis is different from the organ- 
ism causing gonorrhea in the adult, from whom it was acquired, seems 
unreasonable. Torrey and BuckelP® have concluded from more re- 
cent serologic studies that "cross absorption experiments indicate 
that no definite serologic distinction may be drawm between strains 
isolated from vulvovaginitis cases and those from gonococcus infec- 
tions in adults.” 

Our experience indicates that the only real differences between the 
disease in infants, and in adults are the mode of acquiring the infection 
and the frequency of urethritis and salpingitis. We know of no defi- 
nite reason for the relative infrequency of urethritis, although it is 
interesting that none of our very young children had organisms in the 
urethra, the youngest being six years of age. The small, undeveloped 
labia, the absence of pubic hair, and the young type of epithelium are 
the usual explanations for the ease with which the disease may be 
acquired by children; while the relative infrequency of salpingitis 
can surely be explained by the absence of menstruation, since the up- 
ward spread of the infection in adults most frequently occurs in 
association with that function. 

The results of treatment are hardly more satisfactory in the adult 
female than in the child, even though here wm may resort to the use 
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of the electric cautery and diathermy, methods which are not recom- 
mended in children. The problem of recurrence is similar, although 
in the adult it becomes increasingly difficult to rule out , reinfection. 

We are, therefore, forced to conclude that there is a marked simi- 
larity between the disease in the infant and in the adult, and suggest 
that the disease is better described by the term gonococcus infection 
in female children rather than gonococcus vulvovaginitis, which does 
not describe the full extent of the pathologic involvement. 

SUMMARY 

Contamination from some member of the familj’- Avas,- in this series, 
the most frequent source of gonococcus infection in female children, 
although in the majority of eases no etiologic history could be ob- 
tained. 

The most reliable method of diagnosis consists in a correlation be- 
tAveen the clinical findings and the results of a Gram stain of the 
secretions. 

Smears from the cervical canal AA'erc positive for the gonococcus 
in 40 of 42 cases. 

There Avas no definite relation betAAmen the duration of the infec- 
tion and the cerAdcal involvement. Even in recent cases gonococci 
Avere found in the cervix. 

Gonococci AA'ere obtained from the urethra in nine cases, or 21 per 
cent, but never in children under six years of age. 

Mercurochrome (5 per cent) caused the organisms to disappear 
from the secretions more quickly than either 2 per cent mercuro- 
chrome solution, 2 per cent mercurochrome ointment, or 40 per cent 
argyrol. 

Four Aveeks Avas the average time necessary to procure negative 
smears. 

Relapse occurred in approximately 23 per cent of the cases. 


REFERENCES 

(1) Burke, V.: Jour. Am. Med. Assn., 1921, ]xx\di; 1020. (2) Stein, I. F.: 

Surg., Gynec. and Obst., January, 192.3, xxxvi, 43. (3) ScliuUs, 0. T., Stein, I. F., 

and Anderson, 11. A.: Jour. Infect. Dis., June, 1923, xxxii, 444. (4) KopJick, II.: 

Jour. Cutan. and Genito-Uri. Dis., 1893, xi, 219. (5) Scommazoni, T.: Gior. ital d. 
nial. ven., December, 1924, Ixv, 1833. (G) Hess, A. F.: Am. Jour. Dis. Child., November, 
191C, xii, 4GC. (7) Hess, A. F.: Tr. Am. Pediat. Soc., 1916, xxviii, 175. (8) 

ItandaU, L. M.: Am. .Tour. Obst. and Gykec., September, 1924, viii, 345. (9) 

Fraser, A. It.: South Africa Jlcd. Ecc., October, 1924, xxii, 4G7. (10) Fraser, A. 

It.: U. S. P. II. S.,Yencr. Dis. Information, January, 192G, vii, 1. (11) Tod, J/. C.; Brit. 
Jour. Vencr. Dis., April, 1927, iii, 113. (12) Ilamilton, B. W.: Am. Jour. Obst., 

2^Iay, 1910, Ixi, 837. (13) Condat : Arch, de Med. d. enf.. May-, 1917, xx, 245. 

(14) Blanco, L. V., and Fillazon, N. M.: Am, Jour. Dis. Child., December, 192G, 
xxxii, 805. (15) Barnett, W.: Arch. Pediat., September, 1913, xxx, G50. (1C) 

Valentin, 1. B.; Dcutsch. mod, AVchnschr., June 2, 1921, xlvii, 028. (17) Norris, 

C. C., and hfickclhcrg, JJ. B.: Arch. Pediat., May', 1922, xxxix, 281. (18) Pearce, 

Ia>uIsc: Jour. Exper. Med., April. 1915, xxi, 289. (19) Torrey, J. G., and Buckell, 

G. T.: Jour. Immunol., July, 1922, vii, 30.5. 



PRESERVATION OP OVARY BY MEANS OP INTRAUTERINE 
TRANSPLANTATION IN RADICAL OPERATIONS 
FOR ADNEXAL DISEASE"' 

By 0. S. Pavlik, Ph.G., M.D.,, F.A.C.S., Chicago, Illinois 

I N NO other field of surgeiy is function so light-heartedly sacrificed 
and with such disastrous results as in the inflammatory diseases of 
the female generative organs. The gynecologists of the past and a 
good many of the iiresent day still cling to the old formula of making 
“a clean sweep” in gonorrheal and other forms of inflammation of 
tubes and ovaries. The abrupt climacteric disturbances are obvious, 
but who can follow the more subtle effects of loss of ovarian function, 
the break in the balance of endocrine secretions and of premature 
senility? We shudder to think that the pilec of gonorrheal infection 
in the male would be castration. 

The trend of modern surgery is distinctly toward preservation of 
function. We are not so much concerned with our ability to remove 
an organ, as with the question of how the function of the organism 
will be affected thereby. 

Attempts at preservation of ovarian function in mutilating operations 
upon female generative organs have occupied' the minds of gynecolo- 
gists for some time. An admirable review of the literature on the 
subject Avas iiresented by Dr, P. 11. Martin.’ Pieces of ovary were . 
transplanted into the anterior sheaths of the rectus muscle, into the 
space between its posterior sheath and the peritoneum, and into the 
broad ligament, in these cases. Ovarian function could be preserved 
for imriable periods of time. The first attempt to preserve the possi- 
bility of pregnancy was made by Robert Morris- in 1895. He im- 
planted the healthy portion of a supposedly diseased ovary into the 
interior of the stump of one oviduct, after radical removal of both 
tubes and ovaries. The patient became pregnant one month later but 
aborted at the end of two months. 

The report of individual case's and of small series by different 
authors may be omitted, as this work has already been done by W. L. 
Estes, Jr.,®' « by Marian Douglas and others. I shall call your atten- 
tion here to two fairly large series, that of W. L. Estes of Bethlehem, 
Pennsylvania, and of Theophille Tuffier of Paris. 


Briefly, the technic employed by W. L. Estes, Sr., and Jr., is as follows: “The 
tube of the implanted site is removed, together with enough of the horn of the 
uterus at the tubal attachment to leave a raw area the size of the cut surface 
of the ovai-y. In the center of this surface will be seen the opening into the uterine 
cavity le ss than one-quarter of a centimeter in diameter. A longitudinal slice is 


•Prom the services of the Cook County and Wesley Memorial Hospitals. 
Road before the Chicago Gynecological Society, February 18. 1928. 
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taken through the full diameter of the ovary, removing usually about one-quarter 
of it from the surface opposite its ligament and mesentery. The amount of ovary 
removed depends upon the amount of cystic degeneration or inflammation that 
may be present. The cut surface of the ovary is then turned over upon the de- 
nuded area of the uterine horn and sutured in place by a continuous catgut suture. 
The round ligament is then plicated over this entire area by suture to the uterus, 
to cover and completely peritonealize it.” By this technic they have operated 
upon one hundred patients, but vere able to follow up only twenty-seven of these. 
Pregnancy occurred in four, or fifteen per cent. Two patients aborted at about the 
third month while two went on to full term. The full-term children arc living 
and normal. Menses were regular in nineteen, irregular in four. One patient 
only failed to menstruate. Three had to be reoperated upon because of dis- 
comfort, pain, and disability. A cystic enlargement of the implanted ovary was 
found in two. Estes makes this conclusion: “If pregnancy occurs after implanta- 
tion, it must be because the surface of a graafian follicle comes in contact TOth 
the opening of the tube and heals in this position, so that when the follicle 
ruptures, the o'vnim can enter the uterus. Therefore, as the graafian follicles are in 
the cortex, a higher percentage of pregnancies may follow the operation, if care 
is taken to remove either a thin layer of the surface or fully seven-eighths of the 
entire ovary, so that ovary is sectioned through the cortex and a cut section of 
cortex with follicles is implanted upon the uterus and tubal opening.” 

Tuffier’ss. o series includes twent 3 '-nine observed cases. His method of operating 
was as follows: The uterine cavity is dilated by means of tents, twenty-four hours 
before the operation. He makes a lateral posterior incision through the uterine 
wall, into the cavity, and introduces the ovaiy into the uterus so that its head is 
in the cavity and its neck is in the uterine musculature. In that way the ovary 
is prevented from hanging like a polyp. He did not have a single mortality. 
Besults were excellent in twenty-one cases. None of his cases became pregnant. 
He mentions, however Petit’s case in which the woman became pregnant and 
was delivered at full term. As a result of his experience Tuffier states that trans 
position of the ovarj’, with or without the pedicle, exerted a very favorable action 
upon the general condition of the women. Menses appeared from three to five 
months after operation and persisted for periods varying from five to ten j’ears, 
in some without a break. The operation may be followed by pregnancj' with 
normal birth. The onlj' complication noted was mild pain, preceding menstruation, 
in about fiftj' per cent of cases. 

Marion Douglas’' had one pregnancy in a series of four cases. This pregnancy 
terminated at the tenth week. Tlic case of W. S. Bainbridges is quite interesting. 
He operated in 190.’), upon a patient with severe suppurative condition of both 
tubes and ovaries. He implanted a small* piece of ovary into the uterine horn. 
Four months later the patient menstruated and one and one-half j'cars later she 
was delivered of a normal, full-term child. A j'car later the liusband died. Men- 
strual life Avas quite regular and normal. Menopause took place at fiftj’-onc j'ears, 
twelve A-cara after the operation, 

1 wish now to present a series of sixteen patients operated ujion by 
myself at the Wesley Memorial and the Cook County IIo.spitals. In 
a group of eleven cases a free transplant of a piece of ovary was made 
into the uterine horn. In the second group of five cases, the ovary 
Avas transplanted into the uterine horn according to the method of 
Estes with its vascular pedicle preserved. 0])erations were performed 
for inflammatory and suppurative diseases of tubes and ovaries. 
Follow-up study Avas A'ery difficult because of the nature of the mate- 
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rial. All eleven women began to menstruate six weeks to three months 
after the operation. No pregnanc.v occurred. Two had positive Was- 
sermann reactions. Miscarriages were common in the previous historjL 
The only complication noted was slight premenstrual cramps in cer- 
tain cases which ivere followed for from six months to two ears. 
Menstruation continued uninterrupted in all. 

In the second group of cases, five women were operated upon. In 
all five, menstruation began three weeks to two months after the 
operation. One became pregnant. Her history is as follows: In the 
early part of 1924, the patient had had the appendix removed and 
both tubes ligated because she did not wish children. She was now 
desirous of pregnancy. The right ovary was implanted into the 
uterine horn. She menstruated two months later and every month 
thereafter. She did not have any pain and the amount of flow ivas 
about normal. She presented herself for examination nine months 
later, stating that she had missed the last two periods. Examination 
showed the uterus enlarged to about the siae of a two months’ preg- 
nancy; there was marked tenderness in the region of tlie riglit ovarj'. 
Two days later she began to flow, and four days later she expelled 
uterine contents which on examination, proved to be a product of a 
two months’ conception. Menstruation commenced one month later 
and continued regularly, 

SUMMARY 

The type of cases which come to the service of Cook County Hos- 
pital makes “a follow-up”* exceedingly difficult for a period suffi- 
ciently long. Frequency of syphilis makes the possibility ’of pregnancy 
rather remote. Of sixteen cases of transplantation all resumed 
menstrual function from three weeks to three months after the opera- 
tion. Slight dysmenorrhea Avas the only complication noted in some 
of the eases. Out of a group of five eases of transplantation with 
preservation of the pedicle, all menstruated and one became pregnant 
six months later, but aborted at two months. The effect of operation 
upon the health and the psychic states of the women ivas most grati- 
fying. My experience coincides with that of Estes and Tuffier. Pres- 
ervation of ovarian function in these cases is a distinct advance over 
the older castrating procedures. 
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VAGINAL DISCHAEGE DUE TO TEICHOMONAS VAGINALIS* 
By J. P. Greenhilij, B.S., M,D., P.A.C.S,, Chicago, III.. 

(Attending Ohstetrician, The Chicago Lying-in Hospital; Attending Gynecologist, 
Cool: County Hospital; Associate in Ohstetrics, Northwestern 
University Medical School) 

I N CEETAIN patients with a persistent vaginal discharge which is 
very difficult to cure, smears made of the vaginal and cervical dis- 
charge (and urethral if any is present) fail to detect the causative 
organism. When gonococci are found, they are usually assumed to be 
responsible for the discharge. In many instances, no pathogenic or- 
ganism is found on stained slides. The organism known as the Tri- 
chomonas vaginalis, Avhich is a parasitic, flagellated, protozoon and causes 
a characteristic vaginal discharge to be described in this paper, is 
nearly always overlooked because it is impossible to detect in stained 
preparations unless one has special information concerning its charac- 
teristics. It is, however, very easily found in a hanging drop. Un- 
fortunately a hanging drop examination is seldom made of a vaginal 
discharge although such an examination should be a routine one as a 
preliminary to the treatment of every discharge. 

The Trichomonas vaginalis was first dcseribccl by Donng in 18S7. Hausmann 
in 1870 reported that he had found this organism in the. vaginas of 37 per cent 
of pregnant and in 40 per cent of nonpregnrrnt women. Tlie most important 
clinical worb on this protozoon was done by TIoehne, who at the time of his report 
in 1916 had treated more than 100 patients. In a large series of routine examina- 
tions of vaginal secretions and discharges, Hoehne found the organism in 34 
per cent of pregnant and in 28 per cent of nonpregnant women, but in most 
cases the number of organisms was small. Eculiug found the parasite in 18.4 
per cent of women, and Schmid and Kamniker in 69.9 per cent. All these reports 
came from Germany but tlie organism has been found in otlier parts of the world 
as evidenced by the fact that Ponoschina found it in 30 per cent of adult women 
in Russia, Brumpt observed it in 10 per cent of women in a Parisian gynecologic 
clinic, and Hegncr found it in 60 per cent of .'>2 women examined in Honduras and 
Costa Rica. 

The pathogenicity of the Trichomonas vaginalis has not been definitely proved, 
hence, the matter is still one of dispute. Hoehne, like Bound, Hausmann and 
Kolliker and Scanzoni, found that the trichomonas was present only in women 
in whom the vaginal secretion was abnormal. In most instances there was an 
excessive number of leucocytes. Harchand and also Arnold saj-s the organism does 
not cause disease but it exists on a pathologically changed vaginal mucosa. Hoehne, 
Gragcrt, Liss, Traugott, Littauer, .Schmid and Kamniker and A. Seitz claim 
that the organism is distinctly pathogenic in many cases, whereas Loser, Wolfring, 
Fiith, iCeumann, Mayer and Sccliger maintain that the parasite is harmless. 

In the vaginas of pregnant women Hausmann found this flagellate in 37 per 
cent, IToehne in 34 per cent, Schmid and Kamniker in 24.4 per cent, Seitz in 20 

•Head bffore the Chicago Gynecological Society, February 18, 1028. 
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per cent and Liss in 19.5 por cent. Nearly all of Schmid and Kamnikcr's patients 
had fever in the puerperium, especially those who had had lacerations or operative 
deliveries. Hence, according to these anthors, the presence of tnchoinonas during 
pregnancy forbodes a febrile puerperium. Gragert as well as Liss came to the 
same conclusion and urges treatment during pregnancy and the avoidance of in- 
ternal examinations and manipulations during labor. 

The origin of the Trichomonas vaginalis is unsettled. A trichomonas organism 
is frequently encountered in the mouth and in the feces of normal persons. Bensen, 
and also Webster, believes the Trichomonas vaginalis is identical with the trichomonas 
found in the mouth and in the intestines. Lynch, however, says these three organ- 
isms have not been certainly identified as the same. 

The best way to study the organism is by means of hanging drop 
preparations, or by diluting a drop of vaginal secretion with a drop 



I'ig. 1 . — Shows e.ssontial structures of the Trichomonas vaginalis. (From Rodenwalilt.) 

of normal salt solution or Ringer ’s solution on an ordinary glass slide. 
Tlie drop of secretion may be obtained with a platinum loop from 
the vault of the vagina after exposure with a speculum. A more 
simple method is to make a vaginal examination and on withdrawal, 
a moderate amount of secretion will be found adherent to the gloveil 
fingers. One or more drops may easily be placed on cover slips or 
slides. If the latter method is used and the glove is dry when drawn 
on, the dusting powder should be washed off with soap and water 
before making the vaginal examination. No antiseptic or lubricant 
should be used on the glove. Por studying the organism, fields should 
be selected where there is relatively little discharge, namely, at the 
periphery of the drop of secretion. The drop usually consists of a 
ige number of leucocytes and bacteria, many epithelial cells and 
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many trichomonas. Witli the ordinary high power lenses the para- 
sites may be readily seen because of their motility. 

The Trichomonas vaginalis varies considerably in size. Usually, 
howevei-, it is larger than a polymorphonuclear leucocyte, but smaller 
than an epithelial cell. The measurements given by various individ- 
uals are as follows: Rodenwaldt, length 12 to 30 fi, width 8 to 18 /x; 
V. Prowazek, length 12 to 30 ix, width 10 to 15 /x ; Hegner, length 7 to 
21 /X, width 6 to 18 /x; Bensen, length 16 to 26 /x, width 6 to 18 /x; and 
Reuling, length 10 to 30 /x, width 10 to 15 fi. The organism varies in 
shape also. Usually, however, it is spindle shaped or pyriform. (Figs. 
1, 2, 3, and 4. The front end is rounded and from it protrude 



FIs. 2 . — Simple outline drawings of ti’ichomonas. All the organisms have four flagella, 
and one shows the undulating membrane. 

four flagella which arise from a common stem. The older writers be- 
lieved there were only 3 flagella, but Reuling in 1921 definitely proved 
there were four. The flagella ai’isc in pairs, are approximately of 
the same length, and are more than half as long as the body of the 
organism. The point of origin of the flagella is a group of large, dark 
blepharoplastic granules and at this .site the capsule is retracted. 
Starting from another dark granule near the base of the flagella, an 
undulating membrane runs somewhat spirally along the entire body 
to the posterior end which is u-sually pointed. Between the origin of 
the flagella and the undulating membrane is a light tubular organ. 
The protoplasm of the organism is not homogeneous but consists of 
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myriads of fine granules. Throngliout tlie cytoplasm are small vacuok- 
like areas whicli are irregular in number and shape and show a dis- 
tinct fat reaction Avith Sudan HI. The nucleus of the trichomonas is 
usually eccentrically situated near the base of the flagella and is oval 
or pyriform in shape. In the fi*esh hanging drop preparation the 
parasite is in constant motion. The movement of the flagella is some- 
what similar to that of a fishing line when cast. The flagella first 
strike sideways, then they undergo a circular movement toward the 
middle and finally the free ends turn inward. By means of this motion 
the flagella force bacteria, cellular detritus, and fat droplets toward 
the tubular organ where they disappear, hence this is most likely the 



Pig. 3. — Two organisms in this group have only three flagella and one shows an un- 
dulating membrane. 

mouth. The locomotion of the organism is independent of the flagella 
but is dependent upon the undulating membrane which is always 
found on the side where it can move freely. Occasionally, hoivever-, 
locomotion takes place by extrusion of pseudopodia and ameboid ac- 
tivity. Pseudopods are also extruded for purposes of phagocytosis of 
leucocytes and bacteria. Notwithstanding what some authors say, 
detection of the trichomonas in stained smears is easy to one who is 
familiar with these flagellates. The Gram stain is the one of choice 
and the best results are obtained if the contrast solution is permitted 
to remain on the slide a little longer than is customary. The organism 
^ay also be stained Avith Heidenhahn’s iron hematoxylin after moist 
hxation with bichloride alcohol (Schmid and ICamniker) or fixation 
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with Schaudinn solution (Hegner). For making slides, the discharge 
which is high up in the vault and close to the vaginal wall should be 
used and not the discharge which is on the surface. 

Cultures of Trichomonas vaginalis are hard to make but good media 
are blood serum diluted with sodium chloride, Locke’s or Einger’s solu- 
tion (Lynch), half ascitic fluid and half Einger’s solution (Ohira and 
Noguchi), sodium-chloride-serum water (Hoague) and ten parts of 
nephritic urine to one part of blood serum (Schmid and Kamniker). 

The Trichomonas vaginalis nearly always lives in symbiosis with 
other organisms, usually bactei'ia and most often the latter are gram- 
negative cocci which are smaller than gonococci. In most cases the 



Fig. 4. — Gram stain. T, tricliomonas ; C, cy.st form of trichomonas ; E, epithelial cell ; 

E, leucocyte. 

bacterium found is the micrococcus aerogenes alcaligenes. The gas 
bubbles which are present in the vaginal discharge of many cases arc 
produced by these micrococci according to Schroder, Loser, Schmid 
and Kamniker. The association of tlie gonococcus and trichomonas 
is very rare. 

"Without any special iirecautions tlie trichomonas can be kept alive 
at room temperature for three or four hours. Attempts made by 
Hoague to inoculate cats, kittens, and rabbits with trichomonas were 
unsuccessful. Likewise Bloehmann failed to inoculate I’abbits and 
Dock could not transplant the organism in guinea pigs, rabbits, and 
dogs. However, Ke.ssel recently experimentally established Trichomo- 
nas hominis from man in ten of fourteen kittens. 
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CLINICAL COURSE 

The clinical picture produced by the Trichomonas vaginalis when it 
is pathogenic is rather uniform and striking. The patients complain 
of a pi’ofuse discharge which in about half the cases is associated with 
a burning or itching sensation in the vagina and on the vulva. In 
some cases tlie irritation is so severe that sleep is disturbed. The 
patients often scratch the external genitalia and an inflammatory 
reaction similar to intertrigo may result. Often the discharge has a 
veiy disagreeable and jienetrating odor. 

On external examination small cond.ylomas either flat or pointed, 
may occasionally be seen but the introitus is usually reddened. The 
entire vaginal mucosa all the ivay up to the vault is found to be red- 
dened and sometimes it is fiery red. In the introitus the redness is 
usuallj’- diffuse but in the imgina it may be diffuse or patclij'. Often 
the vaginal mucosa has a deep orange color, and usually it presents 
the appearance of an inflammatory condition. For this reason the 
clinical picture is called Trichomonas vaginalis vaginitis. The region 
of the external os is also usually red and it occasionally bleeds read- 
ily even though there is no erosion. No inflammatory condition, liow^- 
ever, is found above the external os. The vagina contains a very large 
amount of greenish, yellowy foamy pus wdiich looks like gonorrheal 
pusj but sometimes the discharge is thin and ivatery. IMost of it is 
found in the vaginal vault and it may have an acid, alkaline or am- 
photeric reaction. Some patients are nervous due to the constant 
irritation, sleeplessness and fear of having contracted a venereal dis- 
ease. Many go from doctor to doctor and wdiile they secure tempo- 
rary relief, they are not cured. Quite a feiv wmmen are unclean in 
their personal habits but by no means all. 

TREATMENT 

Hoehne advocated the following treatment w'hich others have used 
with slight modifications. The vagina is thoroughly wmshed with a 
1 per cent solution of bichloride of mercury and dried and the vaginal 
wmll is covered with glycerin which contains either borax or soda. 
The vestibule and labial folds are likewise treated. This treatment is 
repeated daily for four days or four times in one wmek. However, to 
maintain the cure, the glycerin mixture must be used daily for a 
while, then every second day and so on, gradually increasing the inter- 
vals between treatments. Hoehne prescribed capsules wdiich con- 
tained 10 per cent borax or soda in glycerin so the patients could treat 
aemselves after the first course of four treatments. Schmid and 
Kammker treated 81 patients in this manner and obtained cures in 
so-cj per cent. Recurrences were reported in 21 per cent. In 1919 
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DeLee advocated putting the patient to bed for two days during 
which time she received the following treatment. On the first day the 
vagina and vulva are scrubbed vigorously with green soap and water, 
using a rough cloth. The soap is rinsed out with sterile, distilled 
water. Then a 1-1500 bichloride of mercury douche is given and this 
is also washed out with sterile, distilled water. The next morning the 
vagina is again scrubbed with green soap and water and it is packed 
Avith cotton soaked Avith 4 parts of glycerin and 1 part of sodium 
bicarbonate.' The following morning the tampon is removed and a 
sterile Avater douche is giAmn. Baking soda douches are then pre- 
scribed twice daily. 

The treatment I used in the present series of cases is as follows: 
The Amgina is very thoroughly scrubbed Avith gauze saturated AAuth 
tincture of green soap. All the vaginal folds are smoothed out and 
every part of the mucosa is scrubbed. The vulva is likeAAUse scrubbed 
and the region around the anus. This scrubbing is one of the most 
important steps in the treatment and it is usually persisted in until 
very slight bleeding is noted in the vaginal mucosa. The soap is 
Avashed out AAdth Avater and then the vagina is thoroughly dried. A 
tampon Avhich is saturated Avith a methylene blue solution is inserted 
through a speculum high up into the vaginal vault. A second dry 
tampon is inserted to prevent the escape of the solution onto the 
patient’s clothes. The vulva is lightly painted Avith the methylene 
blue solution. The patient is instructed to remove the tampons in the 
eA’^ening before going to bed. The sti’ing of the second tampon has a 
knot tied in it so the patient may knoAV that this tampon is to be 
pulled out first. Because the methylene blue solution stains every- 
thing and can hardly be removed, the patient is adAused to undress 
completely before remoAung the tampons and this is preferably done 
AAdiile in a bathtub. After remoAml of the tampons a douche contain- 
ing 0.5 per cent lactic acid is taken. The treatment outlined is re- 
peated cA'ery second day for three or more times. The patient takes 
a lactic acid douche on the mornings betAveen treatments but not on 
the mornings she is to receive a treatment. No douche is taken on 
the morning of a treatment because Ave Avish to see hoAv much dis- 
charge there is and Ave also make hanging drop examinations. If the 
hanging drop on tAvo successive Ausits fails to sIioav trichomonas no 
further methylene blue treatments are given. However, the patient 
is advised to take a lactic acid douche daily for about tAvo Aveeks. 
The purpose of the lactic acid douche is to attempt the reestablishment 
of a normal bacterial flora in the vagina. A matter of importance 
but unpleasant to discuss is the cleansing of the anus after a boAvel 
movement. iNIost Avomen use. an upAvavd .sAveep toAvard the vagina 
but this may produce reinfection if the causative organisms come from 
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the rectum. The patients’ are instructed to use a sweeping motion 
directed away from the vagina and toward the sacrum. 

The formula for the methjdene blue solution we use is as follows: 


Stock Solution 


Methj'leac blue crystals 

1 ounce 

Distilled -water 

10 ounces 

Solutio7i Beady for Use 

Stock solution 

25 C.C. 

Glycerine 

64 e.c. 

Distilled -water q. s. ad 

1000 c.c. 


RESULTS IN 56 CASES 

I have treated 56 private patients b 3 ’' the green soap-methylene blue- 
glycerine-lactic acid method outlined above. All of these sought ad- 
vice and treatment for a persistent, irritating, or obnoxious vaginal 
discharge. 

The age of the patients is given in Table I. The youngest was 
twentj’’ and the oldest fift 3 ’’-one 3 mars of age. 


Table L Age 


20 to 25 years 

11 

2G to 30 years 

22 

31 to 35 years 

12 

36 to 40 years 

6 

41 to 45 years 

3 

46 to 50 years 

1 

51 years 

1 


50 


The parity is listed in Table II and it will be noted that 32.7 per 
cent of the patients had never been pregnant and that 21.4 per cent 
had had miscarriages before being treated for their vaginal discharge. 


Table II. Partty 


Nullipara 19 

Priraipara 22 

Secundipara H 

Tertipara 3 

Sextipara 1 


56 


The number of treatments is shown in Table III. The patient who 
received one treatment did not return for more. Most of the patients 
received two, three, or four treatments and I believe now that all 
patients should receive at least three. The recurrences were more eas- 
ily cured because in 5 cases out of 14 only 1, and in 4 cases only 2 
tieatmente sufficed. Two patients received the therapy suggested by 
Ur. DeLee after having been treated by the aforementioned scheme 
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. ' 

One of these patients ^Yas cured but one is listed among the failures. 
Some recurrences are perhaps due to persistence of the cyst forms of 
the trichomonas as described by Bensen. 


1 

2 

3 

4 

5 
G 


Table III. Number of Treatments 

FIRST COURSE 
1 

11 

26 

12 

5 

1 

5C 


RECURRENCES 

5 

4 

4 


1 

14 


Table IV shows the time of reeiuTence in the ten patients who had 
a total of 14 recurrences. Three patients had a second and one pa- 
tient a third recurrence. The time of recurrence A'aried from one to 
■fifteen' months. 



T.aele IV. Time of 

Recurrence 



FIRST 

SECOND 

third 

1 month 

1 



3 months 

4 

1 

1 

4 months 

2 

1 


.6 months 

1 



8 months 

1 



11 months 

0 

1 


15 months 

1 




10 

o 

1 


In Table V the results of the treatment are shown. Of the 48 pa- 
tients folloAved up 38 (79.2 per cent) were cured after one series, and 
5 (10.4 per cent) after repeated series of treatments. The total num- 
ber of cures was therefore 43 (89.6 per cent). In the patients who 
were cured, it Avas noted that the amount of discharge, the number of 
pus cells and the number of ti'ichomonas ran parallel. When the 
parasites Avere destroyed, the character of the discharge changed, the 
amount decreased to practically normal, the inflammatory changes in 
the A'aginal AA-all disappeared and the subjecth’-e symptoms Amnished. 
There AA’ere five failures (10.4 per cent) and all of these Avomen are 
high-strung, sensitive individuals. Their constitutional make-up evi- 
dently plays a part in the persistence of the A'aginal discharge, be- 
cause in four of these cases the discharge is troublesome only Avhen 
the AA'omen are mentally upset. 


Table V . IIf.sult.s 

NimiLcr of patients followed up 

Number cured after one .series of treatments 

Number cured after repeated series of treatments 

Total number of cures 

Number of failures 


48 out of .60 (8.6.7 per cent) 

38 out of 48 (79.2 per cent) 

u out of 48 (10.4 per cent) 

43 out of 48 (89. G per cent) 

;6 out of 48 (10.4 per cent) 
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Table VI shows the duration of cure which varies from two to 
forty-eight months. Some of the patients listed as cures for the first 
twelve months may have recurrences in the future. 


Table VI, Duration or Cures 

2 months 

3 months 
6 months 
8 months 

10 months 

11 months 

12 months 

13 to 18 montlis 
19 to 24 months 
25 to 30 montlis 
31 to 30 months 
37 to 42 mouths 
43 to 48 months 


2 

1 

o 

3 

0 

iU) 

i) 

1 
0 
9 
5 
o 

5 

3 

43 


Among the 56 patients in this series there were eight whom I 
treated during pregnancy. The treatments were not as vigorous as 
in the nonpregnant women but they probably helped to prevent mor- 
bidity during the puerperium. As mentioned before, Gragcrt, Liss; 
Schmid and Kamniker reported that most women Avho have a Trichom- 
onas vaginalis discharge during pregnancy have fever during the 
puerperium. Seven of my patients went to term and delivered as 
follows ; spontaneous 3, low foi'ceps 3, and cesarean section 1. Tlie puer- 
perium in these seven women was entirely uneventful. The eighth 
patient had a spontaneous miscarriage which was not followed by 
any complications. In addition, two women who were cured five 
montlis and twenty months ago respectively, are now pregnant and 
thus far the discharge has not retuimed. 

In 19 eases after the vaginal discharge had been freed of trichom- 
onas, the cervix was treated with the electric cautery because of a 
pathologic condition. In two additional cases the cervix had been 
cauterized before the Trichomonas vaginal discharge appeared. In 
this series of 21 patients treated with the cautery, eight patients (33.3 
per cent) are listed in the group of recurrences of the trichomonas 
discharge. Three of the five failures were in this group of patients. 

On six patients after clearing up the vaginal discharge, I performed 
a Kubin tubal patency test without any complication,. The tubes 
were found to be patent in four and closed in two eases. Prom one 
patient I removed a Bartholin gland cyst without any complications. 
In three patients, trichomonas Avere found in the urine'but the patients 
had no urinary symptoms. Systematic examination of the urine would 
probably have yielded a larger number of such findings. 
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SUMMARY 

This report deals with 56 patients who complained of a persistent, 
irritating, fonl, vaginal discharge, the cause of which was the Trichom- 
onas vaginalis. Among 48 patients followed up, 89.6 per cent were 
cured after one or more series of treatments. The duration of the 
cure varies from two to forty-eight months. Failures were encoun- 
tered in 10.4 per cent. While the results are fairly good, other forms 
of treatment are being studied in an attempt to help those patients 
who do not yield to the green soap-methylene blue-glycerine-lactic acid 
treatment. The point to be especially emphasized is that when a patient 
complains of a persistent, itching or burning, vaginal discharge which 
is yellow-green and bubbly and the vaginal mucosa is reddened, the 
diagnosis of Trichomonas vaginalis vaginitis can be made with great 
probability. To make the diagnosis certain, the simplest procedure is 
to examine a drop of the fresh discharge either as a hanging drop or. 
on a flat slide. 
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CPIOREA GRAVIDARU]\I* 


By Alexander Mackenzie Campbell, M.D., P.A.C.S., Grand Rapids 

Michigan 

(From ihe Grand Rapids Clinic) 


S INCE prenatal care has become an important part of the service 
rendered to the jiatient, the various complications of the gravid 
state have receiimd more serious consideration. 

It is my purpose to consider chorea gravidarum (ivhich in its major 
form is one of the rarer diseases associated witli pregnancy) because 
of its serious possibilities, and because in a review of the literature 
covering a pei'iod of twenty-five years, I have found that conceptions 
concerning its etiology, histopathology and treatment have undergone 
considerable modifications. 

Chorea is such a rare complication of pregnancy that few" individual 
practitioners have had a large personal experience w"ith it, and many 
of the articles review^ed in the literature are simple recitals of case 
reports. "Williams, in the latest edition of Iiis textbook on Obstetrics, 
states he has seen only one grave case and that the patient died in 
spite of a premature spontaneous delivery. 

The disease w"as first described by Schenkiiis in 1594: and by Horstius 
in 1660. As early as the latter lialf of the seventeenth eeiituiy differ- 
ent authors called attention to the gravity of chorea in pregnant 
Women. In 1869 Barnes collected fifty-six cases with seventeen 
deaths and noted that it w"as one of the most dangerous complications 
of pregnancy. He observed that patients wdll recover wdiether labor 
is induced or not, and that other patients die in spite of the interrup- 
tion of the pregnancy. 

With regard to the etiology of the disease there is a preponderance 
of evidence to support the belief that it is of infectious origin; that 
the usual seat of infection is in the brain and heart, w"ith a predilec- 
tion in the brain for the basal ganglia and in the heart for the endo- 
cardium, and more particularly the mitral valves. In cases autopsied, 
lesions of the endocardium have been found and Raymond, in addition 
to these, also found pathologic changes in the corpus callosum and the 
cerebrum. Raymond’s observations on the suprarenals and the corpus 
luteum w"ere negative, thus eliminating the part that these ductless 
glands were thought to have played in this complication of pregnancy. 


LaPage suggested that lesions he looked for' in the corpus striatum and ■ 
the optic thalamus in which lesions had hecn found in chorea. 

Creutzfeldt, in 1924, reported a case in wliicii he found lesions in the cerebrui 
follonung the course of the vessels, the most severe degenerative processes heii 
located an the striate body. 


*Reaa before the Chicago Gynecological Society. Eebruaiy 18, IDgS, 
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Genova (1921) reported two cases of chorea gravidarum; both patients had rheu- 
matism before the cliorea, and after a review of the liistory of the disease and 
the theories as to its etiology, Genova stated that the most reasonable hypothesis is 
a toxico infectious origin of the disease. 

Some observers believed that eborea gravidarum tvas a toxemia of 
pregnancy due to tlie absence of the menses and to toxins of fetal 
origin. It was suggested that it was due to defective elimination by 
the organism of toxins both exogenous and endogenous having a selec- 
tivity toward the nervous system and the joints. Choreic symptoms 
frequently oceur toward the third month of pregnancy, favoring the 
theory that it is a toxemia. ' 

While the theory of toxemia still has its adherents, it is my belief 
that careful autopsy examination Avill reveal in every case the pres- 
ence of an infeetious process. It is interesting to note, in this rela- 
tion, that with one exception in my survey of the literature, no autopsy 
findings were recorded which shoAved changes found in the other fatal 
toxemias of pregnancies, A’iz., degeneration in liver, kidneys, heart 
muscle, etc. 

Man}’' observers have noted a neuropathic constitutional tendency 
as a predisposing factor to chorea, vdiile a lesser number believe that 
hereditj'' plays an important part. Some obsei'A'ers, such as Whitmore, 
have gone so far as to state that it is a pure neurosis. Exciting causes 
are traumatism, fright, and emotional conditions associated Avith hys- 
teria. Neiu’otic mental symptoms frequently precede the attacks. 

Flamma in 1919 reported a case of supposed chorea in AAdiich he 
feigned an interruption of pregnancy and found it to be a pure neuro- 
sis. This patient had Ih'^ed AAuth a choreic patient. Flamma and others 
Avarn against the interruption of pregnancy Avithout evidence of a 
positive diagnosis of chorea. 

Infections of knoAvn streptococcal origin, such as scarlet fever, rheu- 
matic fever, and endocarditis often precede chorea gravidarum. 

Fraiport reports fifty autopsies in AAdiich A'ahuilar lesions Avere found 
in C6 per cent. 

The condition is more common in young Avomen and more common 
in primiparae. It is also more common in those AAdio have had previ- 
ous attacks of chorea. It may or may not recur in later pregnancies, 
llartin reported a group of eases in AAdiich chorea Avas absent in the 
first and present in later pregnancies and Ave have observed tivo cases 
of chorea occurring during the second pregnancy. 

The study of the choreic forms of lethargic encephalitis has added 
to the knoAvledge of the pathology of chorea. Marie and Tretiakoff 
examined the nervous sy.stem of a case of typical Saint Vitus dance 
in a child fen years old and found lesions in the neostriatum and cen- 
tral cortex similar to those of epidemic encephalitis. EA'idence has 
accumulated to make it a])parent that the pathologic basis of Syden- 
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ham’s chorea may be a diffuse eneephalitic process involving the 
cortex, pia, arachnoid, and the corpus striatum. Tlie caudate and 
putamen are also affected. 

The macroscopic changes are very slight and usually absent. This 
maj^ account for negative autopsy reports in the literature and sug- 
gests the importance of microscopic examination of the brain in all 
fatal cases of eliorca grayidarum. 

Greenfield and Wolfson, reporting on tlic postinortoni findings in a c.ase of 
Sydenham chorea, described in addition to a vegetative endocarditis, small, round 
cell, perivascular infiltration in the basal ganglia, and internal capsule similar to 
tliose of lethargic encephalitis except the white matter was more involved. They 
also found thrombi in the cortical vessels but they found no evidence of cercbr.nl 
embolism, such as lias been reported by others. 

Lewy studied a series of cases in whicli tlie disease process was not confined 
to the corpus striatum; in addition to foci of cell degeneration in the neostriatum 
there was evidence of cell changes and fatly infiltration in the cortex. The foci 
in the striatum showed acute degeneration of the small ganglion cells, with ameboid 
transformation of the striae adjacent to the glial cells. These neuroglia changes 
were present in the acute forms. 


The old theory that cerebral emboli Avere resjiousible for the disease 
is not supported by pathologic findings. 


Marie, Boutticr iuid Tretiakolf lecovdod an observation < f a v(‘ry severe acute 
chorea in a twenty-one-year-old pregnant woman. The first indication of illness 
followed upon a short neurasthenic prodrome during the beginning of pregnancy. 
At the end of t^YO months death followed. In the uterus was found an 8-inm. 
embryo. On histopathologic investigation they found in llie cortex of tlie licm- 
ispheres and striatum nodules varying in size from very minute areas up to the 
size of a pin-head which consisted of perivascular glia proliferation with destruction 
of the adjacent nervous tissue. 


Crcutzfeldt, 1924, described a fatal case in whicli lie made a histopathologic 
study, from which he concluded that the findings in the nervous S3’Stem consisted 
in an inflammatory tj'pe of disease with hyaline degeneration which attacked both 
gray and white matter, the localization being dependent upon tlie course of the 
vessels. Tlio more marked degenerative processes were found in the striate body 
wliere they involved particularly the smaller ganglion cells. He thought that 
the anatomical location of the lesions could be correlated witli tlie location of the 


choreic movements. Lehoczk.v-Semmelwcis similarly observed in a fatal case which 
■ began during pregnancy with fever and arthritis, that in addition to parenchymatous 
degeneration of heart, liver, and Iddneys, there was edema of the meninges and 
hyperemic spots in the basal ganglia. Microscopic investigation revealed perivascular 
infiltration in the striatum, thalamus, and substantia nigra. The cellular elements 
of the infiltration consisted chiefly of Ijunphocytcs, but a few plasma cells were 
pmsent and a few pigment-containing macrophages were found in the substantia 

nigra. There was necrosis of the nerve colls in the putamen and globus pallidum 
accompanied by, glia proliferation. g us p.unaum 


The chief symptoms of chorea, whetlier occurring in the gravid or 
nongravid state, are involuntary and irregular purposeless movements 
of any or all of the muscles of the -body. In severe eases the whole 
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bodj^ may be involved. Oppenheim, however, refers to rare cases of 
eliorea where the movement is limited solely to the muscles of speech, 
eyes, lips, tongue, pharynx, and larynx. The intensity of the contrac- 
tions varies and it is reasonable to assume that the violent uterine con- 
tractions occurring during chorea may be a frequent cause of prema- 
ture expulsion of the fetus. The muscles of the hands, fingers, face, 
and tongue are most often affected but the legs and trunk muscles 
may also be involved. The patient may throw herself out of bed, bite 
her tongue, abrade her skin, or otherwise injure herself, which inju- 
ries may result in infection. The jiatient may become absolutelj'’ incom- 
petent mentally, and in one of our patients it was necessaiy to place 
her in a restraining sheet both before and after emptying the uterus. 
Oppenheim used the term “muscular insanity” to describe the invol- 
untary, irregulai*, and purposeless movements. In many cases the 
choreic movements cease during sleep but in the severer forms the 
movements are continuous aud greatly aggravate the exhaustion, which 
is one of the causes of a fatal termination in chorea. 

The most superficial examination is usually sufficient to establish a 
diagnosis of chorea gravidarum. Probably the most difficult task is 
to distinguish it from hysteria which can usually be differentiated 
from true chorea by the presence of other stigmas of hysteria and by 
the rhythmical character of the hysterical movements which are usu- 
ally absent when the patient thinks she is not being observed. Plamma 
warns against the interruption of pregnancj'' in neurotic cases simu- 
lating true chorea, and we strongly recommend consultation with a 
neurologist in all cases of chorea gravidarum. 

DeLee states that the maternal mortality in chorea gravidarum is 
from 20 to 30 per cent while the fetal mortality is 50 per cent. Other 
authorities estimate maternal mortality to run from 10 to 75 per cent. 
Backaus says that chorea in general is less serious for a child, more 
serious for a man, still more serious for a woman, and most serious 
for a pregnant woman. The fetal prognosis depends on the time when 
the fetus is expelled, on the severity of the choreiform contractions, 
the amount of asphyxiation of the fqtus from heart lesions and other 
conditions in the mother, and upon the degree of septicemia of the 
mother. jMuhlbaum stated that the predominance of p.sychic over 
motor delirium indicates an unfavorable prognosis. Eoyston concluded 
that pregnancy in a choreic individual is not necessarily serious al- 
though it may assume this character, but that an acute chorea begin- 
ning during pregnancy is always a grave affection. I believe that the 
high mortality, both maternal and fetal, consequent in severe chorea 
gravidarum, is not general^” recognized by most p}i3*sieian.s. 

Concerning the treatment of chorea gravidarum there are two ex- 
treme schools, one in which the most radical treatment is recommended 
and the other in which the mo.st conservative methods are advised. 


CAMPBELL.; CHOREA GRAVIDARUM 

LaPage strongly recommended emptying the uterus promptly in se- 
vere cases because he feels that the mortality in delayed cases is 
extremely high. In this opinion many authorities^ concur. I believe 
that chorea gravidarum is always of infectious origin and if we arc 
correct in this assumption we are correct in assuming that the value 
of any medical treatment, with the exception of rest and quiet, is 
doubtful. Fletcher Shaw, Wall and Andrews, Croft, and others in 
England have reported a large number of cases successfully treated 
without the induction of premature labor. 

Bonhoeffer states that over half of the eases of chorea gravularuni are harm- 
less and result favorahl.v, and vo helicve that this is, generally speaking, true. 

■ Muhlbaum has observed that most of the milder cases are treated by the neurologist 
and are not seen by the obstetrician. He further observed that an attack of 
chorea occurring first during pregnancy, accompanied by marked motor dislurbanccs, 
forms an indication for the interruption of pregnancy. Hcllier strongly advised 
terminating pregnancy in severe cases and stated the following indications for 
evacuation of the uterus: When there arc molent movements in spite of rest in 
bed and sedatives; when there is inability to sleep or cat enough, accompaTiied 
by loss of weight; Avhen the mental conditions are confused and when there is 
tendency to delirium; when there is a rise in temperature, a dry tongue, and 
especially, and he accentuates the following point: when the pulse is persistently 
above one hundred and is becoming weaker and more rapid. 

Bumin, Martin and Anton recommended vaginal cesarean section ns a rapid 
means of emptying the uterus in these cases. DcLce suggested abdominal cesarean 
section when the choreic gravid patient is at or near full term, and .Takoby 
reported a case delivered by cesarean section in December, 1025. Various medic.al 
treatments have been used, such as salvarsan (Hartel and others), arsenic, aspirin 
(Wall and Andrews), blood serum from a healthy pregnant woman (Albrecht), 
endocrine therapy (Hanchorg), chloral, bromides and other sedatives, hut it is 
our personal opinion that with the exception of sedatives in the cases of recovery 
in which these medicaments were need, the patients recovered in spite of, and not 
because of the treatment. 


We desire to mo.st strongly recommend absolute rest and quiet in 
all eases of chorea gravidarum, however mild or severe. 

pie following cases represent two distinct types of the disease, one 
being a severe form in Avhich conservative treatment failed and the 
uterus was emptied by abdominal cesarean section. 


Case 1.— Mrs. E. D., aged twenty-six, married, secundipara, was admitted to 
Blodgett Memorial Hospital on August 1, 1925, complaining of continuous twitching 
and jerkings of the arms and legs. She first noticed an occasional twitching in 
the right arm about three weeks previous to admission which became worse and 
spread to the right leg and. to tlie right side of the face. Eour daj-s before 
admission she had almost continuous jerkings. Her past history was negative for 

1”? » tonsillectomy and adonoi,loctcmy at 

the age of fifteen on account of repeated throat infections. With her previous nreir- 

r.nt'V”'* Tn T f but z 

only one day. Eamily history was negative. 

On onaminafion tlm patient was tound to lo about eight months peegnanl. Sho 
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was of a tall, slender build with typical adenoid facies and protruding upper teeth. 
There were marked purposeless movements of the right upper extremity with 
picking at the bed clothes, and there was an occasional jerking movement of the 
right leg and • irregular twitching of the facial muscles on the same side. These 
movements persisted during sleep. The patient exhibited mental confusion, was 
disoriented at times, and talked incoherently. The heart tones w'ere clear, and 
no foci of infection were found. Blood pressure 110/72. The urine w'as negative 
for albumin and casts, the white blood count 4,750, blood Wassermann and spinal 
fluid Wassermann were negative. N.P.N. was normal and blood culture was negative 
on three successive days. 

On the second day the mental symptoms became worse and she developed numerous 
hallucinations, chiefly auditory and on the basis of these, persecutory delusions. The 
choreic movements became more marked until the nurses w'ere unable to keep her 
in bed without the use of a restraining sheet. 

Treatment consisted in eliminative measures plus large doses of chloral and 
bromides which w'ere augmented by the use of morphine and scopolamine, but 
her condition grew progressively worse until she became almost unmanageable. 
Therefore, on August 4 she w'as delivered by classic cesarean section of a living 
male infant weighing 6 pounds and 15 ounces. The child did not nurse well and 
.presented two definite developmental anomalies, a facial asymmetry and a marked 
mierophthalmus. 

For the first few' days postoperative, movements W'ere marked and a restraining 
sheet Avas necessary, but movements decreased and the mother made a slow but for 
tlie greater part uninterrupted recovery. On August 8, she exliibited only slight 
twitching of the right arm, although she remained mentally confused. Gradual 
improvement continued and on the fourteenth day she was able to write. The patient 
left the hospital in good condition on August 30 and a letter from her dated July, 
192C, states that both she and the baby are n6w in excellent health. 

Case 2. — Mrs. G. B., aged tw-enty-seven, married, housewife, secundipara, reported 
to the clinic on March 14, 1927, complaining of twitching over the entire body and 
salivation. This trouble began about March 1, 1927, follow'ing a period of nervous 
strain. 

The patient lias always been of nervous temperament and given to fits of 
laughing and crying. She Avas treated for chorea about one year ago. Tonsillectomy 
AA'as performed in December, 1926, folloAving aa’IiIcIi she felt aa'cII until about two 
Aveeks ago A\-heu she began to haA'e symptoms as described. She has one child 
four years old; had kidney trouble during the pregnancy and convulsions (eclampsia) 
but no choreic movements. Menses began at fifteen, regular, tAventy-eight-day 
type, lasting four days. Last period December 12, 1926. 

The patient’s mother had a nervous breakdoAvn and also had tAvitchings of hands 
during pregnancy. 

Examination shoAved a slender Avoman of CA'idently unstable nervous type, heart 
tones clear, B.B. 110/65. There AA’as a slight rcla.xation of the A’aginal outlet, 
bilateral laceration of the cervix Avith erosion of the anterior lip and a small polyp. 
Uterus Avas enlarged to size of three months’ pregnancy, in good position, and 
otherwise negative. There Averc frequent lAvilchings of the hands, facial muscles, 
arms, and shoulder.':, and occasionally other parts of the bod}'. A diagnosis of 
chorea in pregnancy Avas made and neurologic treatment advised. She Avas treated 
with bromides and rest and gradually improA’cd although she continued to bo 
nervous. Progress Avas then normal until .Tuly seventh, Avhen she began to shoAv 
a slight ri-^e in blood pressure. Two days later a trace of albumin appeared in 
the urine. In spite of restrictcAl diet the pressure continued at a level of about 
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140/110 witli albumin in. the urine, ami on July twcnty-sevcntb, casts were found. 
Tliis condition persisted in approximately the same degree throughout the month 
of August. Near the end of the month slight edema appeared. On September 
third the pressure had risen to 150/100, and on the seventh to 180/120 %%heu 
she began to have severe headache. At this time she was placed in the hospital, 
a milk diet prescrihod and bromides and chloral administered per rectum. The 
next morning she complained of spots before the eyes and nausea. Blood pressure 
178/110; eye grounds negative; N.P.N. 31. Some tw'itching of arms and eyelids 
noted. During the night she complained of stiffness of the right side of the face, 
and the nurse noticed that she talked through the left side of the mouth. Tlie 
next morning she cxliibited a right facial paralj’sis of the peripheral type. Blood 
pressure still elevated. 

Under gas anesthesia a Yoorliecs bag was inserted at 11:30 A.it. Tlie patient 
expelled the bag and g.avc birth to a 4 pound 10 ounce living male infant six 
liours later. Blood pressure 150/105 follorving delivery. Two days later the effects 
of the faci.al paralysis were marked. There were casts in the urine. The pressure 
returned to normal in the course of one week, hut casts were still present and the 
condition of the facial muscles was unchanged. Then she began to have pain 
in the right side of the face and following this the p.aralysis gradually cleared. 
The infant gained rapidly and was ii\ good condition on the date of discharge. 
There has been no recurrence of the choreic movements to d.ate. 


In eacli of tlie above cases several consultations were held with Dr. 
Frederick P. Currier, a neurologist, and there is no doubt as to the 
correctness of the diagnosis. 


CONCLUSIONS 


1. It is luju opinion after reviewing the literature that all cases of 
chorea gravidarum are on an infectious basis and that accompanying 
lesioiis present in the endocardium and joints are of the same origin. 

2. The pathologic changes consist of an inflammatory process located 
in the cerebrum, the most marked changes being in the basal ganglia. 

3. Conservative treatment is sufficient for the mild and moderately 
severe cases, hut the interruption of pregnancy must be resorted to in 
the extremely severe forms. Cesarean section may be performed when 
the child is at or near full term. 

4. The dangerous possibilities of chorea gravidarum, both fetal and 
maternal, should be realized by all practitioners who do obstetric work. 

5. Proper prenatal service with special reference to the removal of 
all foci of infection wherever practicable and with particular atten- 
tion to the management' of the neurotic patient from the standpoint of 
rest, both mental and physical, should reduce the incidence and sever- 
ity of chorea gravidarum. 
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BACILLUS PYOGTANEUS BACTEREMIA OP PLACENTAL 

ORIGIN 


By Jacques D. Soifer, M.D., New York, N. Y. 

(From the Gyn-ccologxcal Service of Mount Sinai Hospital, Hew Yorh City.) 

A lthough the pyocyaneus bacillus has been found in pure culture 
- in ah. parts of the body, in localized lesions and in general sys- 
temic infections, it is only infrequently isolated in pure culture from 
the blood during life. 

Numerous reports have been published in the literature describing 
cases of supposed generalized pjmcjmneus infections, but a goodly per- 
centage of these cannot be considered authentic. The Bacillus pyo- 
cyaneus, like the colon bacillus, is actively motile and is a frequent 
antemortem and postmortem invader of the body ; and a large group 
of cases which have been regarded, heretofore, as general blood stream 
infections due to the bacillus of green pus, fall into the category of 
those eases in which the organisms were isolated from the blood only 
immediately before death or from the organs at the autopsy table and, 
therefore, cannot be classed as genuine pyocyaneus septicemias. The 
only so-called generalized pyocyaneus infections which can be ac- 
cepted as authentic are those in which the bacilli are found in the 
blood during life or when they are found in numbers in the organs 
postmortem and seem to stand in causative relation to the changes in 
these organs. True pyocyaneus sepsis is uncommon. 

According to Peet,i the first bona fide instance of pyocyaneus septicemia 
diagnosed by blood culture during life was that of a three months old child, reported 
by Pinkelstein2 in 1896. A positive blood culture was obtained two days before 
death. Brill and Libman,^ in 1899, reported the second case in the literature in 
which the B. pyocyaneus was found in the blood during life in such a way as to 
exclude all doubts. This case was the first on record in which such a finding had 
been made in an adult. A positive blood culture was demonstrated two days before 
the patient’s death. 

A number of investigators, among them Wassermann,^ EIolle-Hctsch,5 rraenkel,o 
and others believed that pyocyaneus septicemias were brought about, in most in- 
stances, after some other organism had produced a lowered tissue resistance. Waiter 
maintained that, not infrequently, the bacillus pyocyaneus was the primary and 
sole cause of the infection. Freeman, s in a very adequate review of systemic 
pyocyaneus infections, stated that the disease occurred in two forms, the acute and 
the chronic, and that it was a serious malady, often resulting fatalljq although 
recovery occasionally took place. Klienebergers pointed out, on the other hand 
that the pyocyaneus bacillus may be found in tlie blood in transient septic manifesta- 
tions, that pyocyaneus bacteremias were not as rare as generally considered, and 
that the long accepted opinion that a pyocyaneus blood stream infection meant a 
hopeless prognosis or a protracted and severe illness, had to be revised. 
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The portals of entry of the B. pyoej’-aneus are usually the skin, the 
external mucous membranes, the linings of the respiratory system and 
the intestinal canal, infrequently the genitourinary tract, and very 
rarely the gravid or puerperal uterus. After a very extensive search 
through the literature, the number of cases found of puerperal sepsis 
due to the Bacillus pyocyaneus were very few. 

In 1889, Charrinio published an admirable treatise, La Maladie Pyocyanique, 
and therein suggested for the first time that the uterine mucosa may be a portal 
of entry for the' Bacillus pyocyaneus and described a case of puerperal fever, in 
^vhich this bacillus was associated with a few streptococci. 

Perkins,!! in an investigation of nine cases of pyocyaneus infection, reported two 
in which he attributed the focus of infection to the uterine mucosa. In the first 
instance the patient ran a course simulating tuberculous meningitis for six weeks 
following an abortion. The patient died eventually and cultures obtained from 
the uterus and cerebrospinal exudate at autopsy, nineteen hours after death, revealed 
the Bacillus pyocyaneus and other organisms. Culture of the heart’s blood was 
negative. The second patient died of puerperal sepsis six weeks postpartum. Cul- 
tures from the uterus and lungs after death grew the pyocyaneus bacillus. The 
heart’s blood was sterile. 'Wliether Perkins’ cases can be considered unequivocally 
as puerperal pyocyaneus septicemias is problematic inasmuch as the cultures were 
taken after death and, therefore, are of questionable value. 

Roily ’s!= report, on the other hand, is infinitely more convincing. He described 
a case of general septicemia in a woman, who, simultaneously with the onset of 
profuse vaginal bleeding, showed signs of sepsis and meningitis. On the fourth 
day of her illness pyocyaneus was obtained in pure culture from the blood, and 
again on the eighth and tenth days of her disease in increasing numbers. She died 
on the eleventh day and the same organism that was found in the blood stream was 
cultured from the heart’s blood, kidneys, spleen, intestines, and other organs. Tlie 
autops}' revealed that the patient had been gravid. It was believed that the vaginal 
bleeding was due to the interruption of the pregnancy, that tlie gravid uterus was 
the source of the infection in the absence of any other portal of entry, and that 
the case was one of pyocyaneus puerperal sepsis. 

There has not been found recorded, heretofore, a single instance of 
a transient bacteremia due to the Bacillus pyocyaneus in which the 
gravid or puerperal uterus was the origin of the infection. The fol- 
lowing two cases were suspicious of a postpartum pyocyaneus bacil- 
lemia, but actual proof was lacking. 

The first, mentioned by Walthard,’-'* concerns a thirty -five-year-old 
multipara, who, on the third day postpartum, developed a ehill and a 
substantial rise in temperature. Culture of the lochia revealed the 
Bacillus pyocyaneus and other organisms. No mention is made of 
blood cultures ever having been taken. After appropriate treatment 
the temperature dropped to normal and the patient recovered. 

Delmotte’.s’^ case is quite similar. He reported the findings in a 
primipara, aged eighteen, who was delivered spontaneou.sly and there 
were no injuries. Two days later, the patient developed considerable 
fever. The BacilliLS pyocyaneus and a staphylococcus were isolated 
from the lochia. Blood cultures were negative. The patient recov- 
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ered. It is not unreasonable to assume that a transient pj^ocyaneus 
bacteremia may liave been present at some time or otber in eacli of 
these cases. That blood cultures were not obtained at just the proper 
moments to prove that point is unfortunate. , 

The following case from the Gynecological Service of Mount Sinai 
Hospital is probably the first to be reported of a pyoeyaneus bacter- 
emia of placental origin: 

Mrs. B. A., aged thirty-four, a multipara, was admitted to the hospital l^ovembor 
13 1927. She complained of vaginal spotting of two weeks’ duration and cramp- 
like abdominal pains for three days. Tlie family liistory was inconsequential. 
The personal history was unimportant except for erysipelas ten years ago. The 
menses began at fourteen and Avere .always regular. She iiad been married tweh’c 
A’ears and had been graAud four . times. She had had tAvo uninduced abortions, 
each taking place in the third month of pregnancy. Her youngest child Avas eight 
years of age. 

The last menstrual period occurred August 4, 1927. About 2A’'oveniber first, the 
patient began to spot per vaginam and scA’eral days later passed numerous blood 
clots. Ten days after the onset, she experienced rather severe abdominal cramps. 
The family doctor made a pelvic examination under aseptic precautions on HoA-ember 
13 and advised hospitalization. The patient denied strongly that any attempt had 
been made' to interrupt the pregnancy. Her story seemed quite straightforivard. 

Physical Examination. — Temperature 99.6°, pulse 94. The patient Avas a 
plethoric, rather obese, and well-developed German Avoman. She did not look ill. 
Ho marked abnormalities Avere noted in the general examination. Blood pressure 
Avas 122/50. 

Pelvic Examination. — ^liloderate amount of foul A’agiual bleeding. Eelaxed in- 
troitus. Small cystoccle and rectocelc. The ceririx was violaceous, soft and closed. 
The fundus uteri was enlarged to the size of a three months’ gravidity’, forAA’ard, 
freely movable and irregularly contracted. The adnexa were negative; The par- 
ametrial regions AA’ere clear. 

Laboratory Examinations. — Urinalysis shoAved a trace of albumin and numerous 
clumped Avhite blood cells. Hemoglobin, 70 per cent (Sahli). Sedimentation time, 
thirty-one minutes. Blood 'Wassermann-AA’as negative. 

Clinical Course. — Twelve hours after admission, the temperature rose abruptly 
to 105°, followed by a severe chill.' Blood culture, at this time, was positive for 
.'1 gram-negative bacillus in all of the folloAving media: (1) tomato e.xtract of 
liquid peptone and glucose; (2) 2 per cent glucose bouillon; (3) plain bouillon; 
(4) plain agar; (5) 2 per cent glucose-agar Avith 33 per cent ascitic fluid; (6) 
liA-er hormone-agar with 33 .per cent ascitic fluid. The organism Avas identified 
as Bacillus pyoeyaneus, 20 colonies per cubiq centimeter of blood. Anaerobic 
culture (Noguehi-Kosenau cooked liver media) was negative. 

The patient received 1^/4 c.c. of pituitrin intramuscularly in divided doses. The 
fetus was expelled spontaneously about four hours after the medication. The 
placenta did not come away and it .could not be e-xpressed. Immediately after 
the expulsion of the fetus the temperature dropped acutely to normal and did not 
rise above 100° during the. patient’s remainder in the hospital. 

In spite of large amounts of pituitrin and quinine, the placenta remained in 
the uterus. Hour days later, during which time the temperature had been normal 
At was decided to remove the placenta instrunientally. Without anesthesia the ex- 
ternal os Avas exposed after liaving painted the vagina AA-ith a weak iodine solution 
ihe cervix was neither grasped Avith a vulsellum forceps nor was its canal dilated' 
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All ovarian clamp ivas inserted gently into the uterine cavity and the foul-smelling 
contents were evacuated with ease. The wall of the uterus was not curetted. The 
material removed was cultured immediately. The Bacillus pyocyaneus and the colon 
bacillus were recovered. Miscoscopic examination of the uterine contents showed 
infected placental tissue. After an uneventful recovery, the patient was sent home 
November 29, 1927, the sixteenth hospital day. . 

There is no doubt that this is an authentic case of a transient Bacil- 
lus pyocyaneus bacteremia of placental origin. The evidence is fairly 
conclusive. The presence of the same organism both in the blood 
stream and in the placental tissue is more than merely coincidental. 

SUMMARY 

1. Bacillus pyocyaneus septicemias and bacteremias are uncommon. 

2. Puerperal sepsis due to the pyocyaneus bacillus is extremely 
rare. 

3. The case herein described is probably the first to be reported of 
a transient Bacillus pyocyaneus bacteremia of placental origin. 
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A SELF-RETAINING CANNULA FOR INJECTION OF LIQUIDS 
OR GAS IN TUBAL INSUFFLATION* 

By Carl S. Harper, M.D., DIadison, Wisconsin 
(A ssociate m Otstetrics and Gynecology, University of Wisconsin Medical School) 

TX THEN the use of iodized oils was introduced for roentgenographic 
» » study of the uterus and tubes, there came with it the need of an 
instilling cannula possessed of the following features: 

1. It should have a metal shoulder firmly attached to the tip in order 
to prevent back leakage ; the rubber urethral tips formerly used usu- 
ally slide on the metal shaft when they become oily. 

2. It should be self-retaining in the cervix as this eliminates further 
the risk of leakage ; it also permits the patient to be moved for roent- 

‘Prorn the Jack.'.^n Clinic, Aesoclate In Ob-stetHcs and Gynocolo£;j% University of 
\\ isconsin Medical School. e... , 
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genograpliic study or for operation (in cases in wliich tlie surgeon 
wishes to observe the fluid injected wliile performing laparotomy) 
without the disadvantage of requiring an attendant to hold the can- 
nula in position. To retain the oil in the fundus while I’oentgeno- 
graphic plates are made the cannula is equipped wuth a pet-eock. A 
Luer syringe connection eliminates the use of all rubber tubing foi 
the oil injections, and if used with a gas medium facilitates a snug 
connection (Pig. 1)- 

Witli the patient preferably in a Sims or knee-chest position, the 
technic consists of grasping the cervix either laterally or anteropos- 
teriorly as desired with two 5.75-inch tenaculum forceps. The canal 
is then prepared by cleaning with gauze and painting with mercuro- 
ehrome or iodine. The cannula is now gentlj’’ inserted to the metal 



Fig. 1. — 1, Luer syringe connection; 2, pet-cock, to retain Iodized oil; 3, threaded 
portion of cannula ; 4, two five and three-fourths inch tenaculum forceps ; 5, sliding- 
collar with projection for forceps handles; G, milled screw to regulate and maintain 
tension ; 7, metal plug for cervical canal to prevent back leakage ; 8, rubber cork, 
represents cervix ; 9, perforated cannula tip. 

shoulder. (These shoulders are made in two sizes but the large size 
may be used for all cervixes.) The forceps lock bars are then slipped 
over the projections on the sliding collar and the milled thumb-screw 
adjusted to produce a tight connection at the external os. 

The instrument is not bulky and as the tenaculum forceps are sepa- 
rate, they can be used to steady the cervix while the cannula is being 
inserted. 

My colleagues and I have used this cannula for more than a year 
and have found it to be entirely satisfactory. I am indebted to Mr. 
J. S. mpple, of the University of Wisconsin, for his skill in the con- 
struction of the present instrument. 
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THE CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF JANUAEY SO, 1928 

Dr. J. P. Greeniull described a case of Hematometra Following Labor. 

Mrs. E. L., a negress, tliirty-five years old, married fifteen years, vras admitted 
to Cook County Hospital January 19, 1928, complaining of severe pain in the 
lower abdomen, nausea and vomiting and a chilly sensation, for four months. 
Her first labor was terminated at term by craniotomy on a dead baby at Cook 
County Hospital, June, 1927. The patient developed a thrombophlebitis in the left 
leg and remained in the hospital for three weeks. The patient felt well until three 
months later when irregular attacks of pain in the abdomen began. On admission, 
examination showed an extensive amount of scar tissue which covered the lower 
abdomen and vulva, resulting from a severe burn in childhood. An indefinite mass 
above the pubis was difficult to outline because of the scar. The vaginal wall 
was smooth and the external os was flush with the vaginal mucosa. The 
cervix was entirely above the vaginal vault. The corpus was very soft, cystic, 
louud, movable, and approximately the size of a three months’ pregnancy. The 
lower part of this cystic uterus bulged into the vagina and rectum. The adnexa 
were negative. These findings, coupled with the fact that the patient had not 
menstruated at all during the seven months following delivery, made Dr. Green- 
hill venture a diagnosis of hematometra, but he considered a degenerated preg- 
nancy as a second possibility. When he examined the cervical orifice with -the 
speculum, the diagnosis of hematometra was confirmed, because across the small 
external os was a thin film which appeared blue in color. This film was incised 
and about 5 ounces of dark, tarry blood was permitted to escape slowly. The 
external os was dilated and when a finger was inserted into the uterus it was 
found that the lower half, the cervix and isthmus, were considerably dilated, whereas 
the corpus had contracted. (The patient made an uneventful recovery.) 

Dr. Frederick H. Fades read a paper on the Diagnosis of Fetal De- 
formities in Utero. (For original article see page 801.) 

DISCUSSION 

DE. W. A. N. DORLAND said that there is probably no danger in x-rays 
used for diagnostic purposes and exposure of five to seven seconds is not likely 
to damage fetal tissue. If any damage were to result it would not be in the 
formation of monstrosities, these x-rays being taken from the third to the fourth 
month, at which time the embrj’o had attained its form. If any damage occurs, 
it would he in retardation of development of the fetus, cither in the muscular 
or mental development. Tlic cases that have been reported of such retardation 
in experimental work have probably resulted from too prolonged use of the rays, 
much longer than would be used for di.agnostic purposes. 

The recognition of monsters by x-ray prior to birth necessarily will be a slow 
process as the cases arc comparatively infrequent. 
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DE. D. A. HOENEE called Dr. Fall’s attention to his inaugural thesis nine 
years ago in which he demonstrated three monstrosities by means of the x-ray, 
one of them an aneneeplialic monster and one a liydrocephalic monster. Dr. Horner 
doubted whether a definite syndrome can be developed clinically, because monstrosities 
will surprise the obstetrician by their presence regardless of any physical examination 
or x-ray picture that may be made. With visual inspection, palpation, percussion, 
and vaginal examination, one often comes to the conclusion that he is dealing with 
a monstrosity and at the time of labor finds some sort of malpresentation like a 
face presentation. 

He thought Dr. Tails was right in warning against doing a cesarean section 
without an x-ray picture being made. He had done that and had been surprised 
after making a diagnosis and having an x-ray picture of a normal baby to find 
a monstrosity. 

DE. W. H. EUBOVITS said there was a class of cases of abnormalities of the 
fetus which he considered worthy of attention. Six months ago he delivered a 
baby by cesarean section with edema of the skin which died on the third day. 
Clinically, nephritis was demonstrated. In relating the e.\'perience a colleague told 
him that he had a similar case in which an x-ray was taken before delivery. The 
position of the hands and legs indicated clearly that the fetus was suffering from 
a tremendous degree of edema of the skin, which was proved on delivery. 

DE. J. P. GrEEENHILL said that five years ago he wrote a paper on the as- 
sociation of fetal monstrosities and placenta previa and since then he has been on 
the lookout fox such cases. From his observations he felt that there is more than a 
casual relationship between the two conditions. Fairly presumptive evidence of 
this is the fact that at the Chicago Lying-In Hospital, with about 3,000 deliveries 
annually, almost half the fetal monsters were associated with placenta previa, during 
the last nine years. 

He was in full accord with what Dr. Falls said about taking x-ray pictures 
in any case in wiiich the fetal head is not definitely palpable. This is especially 
to be emphasized in placenta previa where monsters are not thouglit of. 

Many obstetricians urge cesarean section because of tlie greater safety to the 
baby. It is very unpleasant to tell the parents this and then deliver a monster. 
Dr. Grecnhill then show'ed a number of x-ray plates of various tj-pes of monsters 
in utero. Dr. Falls said that in 1925 Daub reported the first case of hydrocephalus 
detected by the x-ray, but Dr. Greenhill said that in 1923 in a paper on “X-ray 
in Obstetrics” he published an x-ray picture showing a Jiydrocephalus in utero. 

DE. FALLS, in closing, said that if he is not sure he can palpate the fetal 
head externally he makes a vaginal examination. If, on palpation, there arc 
abnormal fetal movements, or if the heart tones go dowm to an unw'arranted de- 
gree, sixty, seventy or eighty, without evidence that the head is being unduly 
compressed by the pelvic bones, he takes an x-ray picture. He has never had a 
case in which he suspected the presence of anencephalic monster from these points 
which was not confirmed by the x-ray e.\-amination. Spina bifida will not give 
this syndrome. There is no change in the heart tones. There is no difficulty in 
palpating the head and unless for some other reason one makes an x-ray examination 
the deformity will not be found before delivery.- 

Dr. Eubovits’ presentation of the fetus in peculiar position reminded him of 
a case in which he made a similar diagnosis in 1917 and in which there was no 
abnormality of the fetus such as a tumor of the neck or edema of the skin but in 
winch there was complete opisthotonos. He made the diagnosis because he could 
not keep the head over , the .inlet. The baby was in the transverse position He 
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reported the case in Surgery, Gynecology and OlsteMcs. As far as he could find 
there were no other cases of that kind reported, although Williams said there 
were some drawings of this kind in the old German textbooks and Dr. DeLee said 
he had seen a ease but had not reported it. 

As far as placenta previa and monstrosities are concerned, Dr. Falls said if he 
found a central placenta previa, even if he knew it was associated Avith a mon- 
strosity, he would treat the central placenta previa and disregard the deformity. 
In central placenta previa he considers cesarean section the safest procedure. In 
other types of placenta previa he would be inclined to avoid doing a cesarean section 
in the case of a monstrosity because the value of saving such a baby is nil. 

There is danger in a misinterpretation of x-ray pictures. Decently he had oc- 
casion to x-ray a patient and the report came back from the laboratory, “fetal 
death because of overlapping of the skull bones.” He w’as able to hear the heart 
tones and diagnosed and delivered a live baby, notwithstanding the fact that he 
felt the interpretation of the x-ray picture was right. Therefore, until further 
observations are made, he should hesitate to make a diagnosis of fetal death merely 
from apparent overlapping of the skull bones. 


TUB CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF FEBEUAET 18, 1928 

Dr, 0. S. Pavlik read a paper entitled Preservation of Ovary by 
Means of Intrauterine Transplantation in Eadical Operations for 
Adnexal Disease. (For original article see page 867.) 

DISCUSSION 

DK. W. McI. THOMPSON said that in his experience the vascular pedicle is 
the essential requisite in transplanting an ovary. Only where the ovary was trans- 
planted Avith a vascular pedicle has he had any success in retaining its function. 

DE. JOSEPH L. BAEE believed that the transplantation of the detached 
OA’arian tissue, howcA'er it may be preserved or AA'herever it may be placed, is of 
BO temporary a value as to be comparatively futile and carries AA-ith it an element 
of risk, for, if the OA-ary is in a subject AA'ho has acute or subacute adnexal disease 
there is likelihood of infection secondary to the transplantation. If then, the better 
scheme is to preserve the ovary AA-ith its A'ascular supply Avhen feasible, why 
would it not be preferable to preserA-e the ovary in situ in proper relation to the 
broad ligament rather than to insert it into the uterine caA-ity. If the oA-ary can 
be preserved at all, it Avould be better to trim off the diseased tube and leave 
the ovary free on its pedicle and in its comparatiA’cly normal relationship to the 
broad ligament. That has been his practice over a considerable period of time. 
In his experience such an ovary may undergo cystic degeneration during the first 
half year folloAA-ing operation. If tlmt patient is seen by some other operator 
during that period he may say she lias an ovarian cyst that should have been 
removed by the preA-ious operator, AA-hcrcas if the patient is left unoperated for a 
year the cyst subsides and the patient has to all intents and purposes a normal 
oA'ary. For this reason he is doubtful of the value of dislocating the ovary aa’IiIcIi 
retains its vascular supply. 

DE. GAEL H. DAVI.S said he wished to second the remarks of Dr. Baer but to 
differ from him in one particular. Sometimes it is not possible to leave OA-arian 
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tissue in the abdomen and yet from a purely psychologic point of viav! it is worth 
while to transplant a. piece of ovary into the rectus muscle and TOthin three 
months there will be evidence of ovarian function. Periodic enlargement of tins 
ovarian tissue can bo followed for several years. The very fact that the woman 
knows she has ovarian tissue is going to be of value to her mentally even though 
it gives nothing move than a scant menstrual flow for a few yeais. Ho has 
treated eighteen or twenty patients and several who have menstruated more or 
less regularly. 

' DP. PA’i’IilK, in closing, said that a great deal depended upon the mentality of 
the individual. If the woman is fairly intelligent and one can explain to her 
tlsat on account of her condition pregnancy is out of the question and that menstru- 
ation is not necessary to her well-being, she may go along without much dis- 
turbance. Unfortunately, they arc not all of that type', so in cases where it is 
not possible to make a transplant with the blood supply of the ovary intact, Dr. 
Pavlik believed that cutting out as much of the healthy ovary as -possible and 
transplanting it is an advantage to the patient even if it remains in place for 
only six months or a year. Most of the patients in the series were service cases 
from the Cook County Hospital and naturally difficult to follow-up. Some of these 
ovaries probably became cystic. Just because a patient does not always return, this 
should not lead the operator to believe he has cured the patient. 

Dr. J. P. Greenhill read a paper entitled Vaginal Discharge Due to 
Trichomonas Vaginalis. (For original article see page 870.) 

DISCUSSION 

DE. GAEL H. DAVIS said that recently he Imd found these organisms in two 
cases. These patients had been in the habit of taking douches just before 
coming to the office; on one occasion they both came without liaving taken a 
douche and tlie organisms were found. 

As regards treatment, it would seem that the use of a lactic acid douche as 
part of the treatment might favor recurrence of the infection if it is true that 
these organisms can only live in an acid media. Ljmeh states that cultures can 
only be gronm in acid broth. A treatment which seemed to work very nicely in 
one of his patients was to thoroughly dry out the vagina then to fill the vault 
with an alkaline powder, thoroughly rubbing it into every crevice. When she 
returned the next week the irritation in the vagina had practically cleared up. 
She had no discharge and there was no microscopic evidence of the infection. 

DE. IRVING P. STEIN said that he had looked for trichomonas in cases 
with intractable leucorrheas, with profuse discharge, itching, burning and odor, and 
found them in a number of cases but was never convinced that they were the 
causative organisms, believung them to be contaminators. He had never used the acid 
treatment. He has used alkaline treatment, even resorting to the old alkaline 
powder, “bolus alba.” 

One patient who developed this type of leucorrliea two years after a vaginal 
hysterectomy done in another hospital, came in with a granulomatous mass in the 
vault of the vagina. Dr. Stein removed this with the cautery and on section it 
proved to be a fallopian tube which had prolapsed into the vagina; Slie was re- 
lieved of the discharge for a time but a year and a half later came in with this 
typical greenish, foul, acrid discharge in which the trichomonas were found. He 
treated her for some time without success. 
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DR. GREENHILL, in closing, said that the patients are specifically instructed 
not to take douches on the morning they come for treatment, because sometimes 
the douche removes the organisms chemically or mechanically. The organisms live 
in any medium, acid or alkaline. 

Lactic acid is prescribed because it tends to reestablish the normal bacterial 
flora. A number of German and Russian obstetricians prescribe douches of lactic 
acid before and during labor and claim thej’- have definitely reduced their mortality 
and morbidity because of this procedure. Lactic acid douches more nearly restore 
the normal bacterial flora than anything else. Dr. Greenhill said he also had 
tried alkalies some years ago but vuthout success. 

All the patients in this series were treated because they actually complained 
of the discharge and only those patients were included whose last treatment was 
given at least two months ago. 

Dr. Alexander M. Caimpbell read a paper on Chorea Gravidarum. 
(For original article .see page 881 .) 

DISCUSSION- 

DR. CAREY CULBERTSON said that as the speaker was inclined to put 
this complication on an infectious basis, a review of the whole subject of chorea 
is in order. Chorea has not been considered in that light and he was not aware 
that the neurologists have placed it in that category. Dr. Culbertson said he was 
interested in knowing the character of the children born of choreic mothers, and 
asked whether in the review of the literature the cases reported disclosed 
the character of the children not only anatomically but mentally. Some 
choreics are definitely subnormal; some of the mild types are plainly enough in- 
telligent and capable of education but some of them are not. Some of them are 
imbeciles. 

DR. FEED H. FALLS asked if there was any evidence in the literature of a 
transmission of this infection to the child; if the children had any choreic spasms 
shortly after birth. He believed chorea was an infectious process. Eosenow re- 
covered streptococci from the blood of choreics. "Wlietlicr or not that proves 
to be a definite etiologic factor in the cause of chorea, time will tell. Dr. Falls 
cited a rare case that proved to be Huntington’s chorea. The woman went through 
labor and delivered the baby and the baby lived. He did not feel it was necessary 
to induce l.abor. She had about the same degree of chorea when she left the 
service as before delivery. He had some experience with choreics at the Cook 
County Hospital but in none of these was a cesarean section performed. His 
feeling was that the danger from cesarean section with the in.ability to control 
the patient was greater than to allow her to go on and abort spontaneously in 
early cases or to let her deliver through the natural passages under ether when 
term was near. 

DR. J. P. GREENHIIjL said that at the Chicago Lying-In Hospital ho recalled 
two patients with chorea. One miscarried and the other went through two preg- 
nancies and delivered spontaneously both times. 

DR. AERAIIA^I F. LASH said he saw one case of chorea gravidarum .at 
the Cook County Hospital in 1922 of a woman in her fourth pregnancy and it 
was the first time she displayed symptoms of chorea. Dr. Lee aborted her vaginally 
and the chorea subsided. Two years later she returned to the liospital when four 
months’ pregnant and again showing sv-mptoms of chorea which rapidly became 
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worse. Dr. Hillis did an abdominal hysterotomy, following which the chorea sub- 
sided up to the extent that she only had slight movements in her left hand. 

DE. I. D. STEEN" said he was not aware that there was so high a fetal or 
maternal mortality in chorea gravidarum until Dr. Campbell brought it out. He 
recalled two cases of chorea occurring in two sisters who had been in and out 
of Michael Eeese Hospital many "times in many years. They both had chorea 
in adolescence and both had it in two successive pregnancies. In neither was labor 
induced. They -were treated by rest in bed and isolation from visitors and delivered 
spontaneously. 

He did not think medication was important, but rest in bed was a necessity. 
He had seen no deaths, in either the mothers or babies, though their series in- 
cluded perhaps five or six cases. 

DE. EALEH EEIS said that the two sisters referred to by Dr. Stein had had 
five children. Tlie smaller one of the two was a high grade moron. She had had 
three cMldren. She was met in the hallway of the hospital and a diagnosis of 
the third pregnancy was made on sight by the fact that she had again developed 
a chorea. In this patient choreiform movements were only present during pregnancy. 

DE. CAMPBELL, in closing, said he found notliing in the literature concerning 
the mentality of the children of choreic mothers. He doubted very much whether 
neurologists would accept infection as a sole etiokgic factor, but the work of certain 
German investigators formed the basis for this conclusion and he felt that sooner 
or later the neurologists would have to accept it. However, he would not give the 
impression that all cases were of infectious origin. Poynton, Paine and Holmes 
isolated an organism, inoculated rabbits, produced choreic movements in them and 
recovered the organism. 

Dr. Campbell was not radical on cesarean section, but felt that the operation 
was justifiable in the case cited. The woman was of a low type mentally and 
he preferred to do a cesarean section and sterilization at the same time. 

The fetal mortality of fifty per cent included the abortions, miscarriages and 
premature deliveries. Prom the literature, he is convinced that the maternal 
mortality is exceedingly high. 
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Endometriosis 

Waeggeli, C.: Heterotopies of Uterine Mucosa. Gyn^cologie et Obst4trique, 1926, 
xiv, 158. 

Endometrial transplants are most often found in the ovaries, on the pelvic and 
intestinal serosa, and in the rectovaginal pouch. It has, been shown that they are 
only found in women of full sexual maturity and that they take part in all 
phases of the menstrual cycle. Also decidual transformations have been described. 
They are found occasionally on the serous surface of the uterus. 

The author believes that there exists a predisposition to weakness of the uterine 
muscle favoring its invasion by the endometrial mucosa. In regard to Sampson’s 
theory the author holds that there can be no doubt of a back flow from the uterus 
through the tubes into the abdominal cardty. Halban’s theory of the formation 
of metastases through the lymphatic channels so far has not been confirmed by 
others. There are definite objections. The author thinks that various types of 
this growth may have various origins. Thus uterine adenomatosis is no doubt due to 
direct invasion. The transplants in tlie peritoneal cavity probably occur according 
to the idea of Sampson, but in certain other cases from the wolifian or miillcrian 
tubes, etc. The author rejects for the time being the metaplasia theory and the 
theory of Halban. 

In the majority of cases the outstanding symptom is an intractable dysmenor- 
rliea, sometimes with metrorrhagia. Further symptoms will be due to progression 
and the various reactions occurring in various types of growth. Tlie uterus is 
generally enlarged, often retroverted and fixed and frequently closely adherent to 
the rectum. A veiy characteristic finding is the presence of rather firm nodules 
in the uterosacral ligaments, pouch of Douglas, rectum, or base of the anterior 
culdesac. There is apt to be a primary' or secondary sterility. The prognosis 
appears good, for in spite of their tendency to proliferate and disseminate, these 
growths show no malignant tendency. Malignant degeneration has only' very ex- 
ceptionally been observed. Tlie treatment is surgic.nl. X-rays have not been ef- 
ficacious. Experience has shown that where complete rcmov.al of the growth is 
impossible, a p.artial extirpation will halt development. Ovarian castration brings 
about an atrophy' of the growths which are under the domination of the ovarian 
secretion. The author wonders if cert.'iin peritoneal and retroperitoneal cysts 
originating in embryonic inclusions may not be the beginnings of these growths. He 
even suggests that pseudomucinous cysts of the ovary might start from uterine 
mucosa transplanted on the surface of the ovary. 

Goodrich C. Sciiauffler. 

Halban, J.; Hystero-adenosis Metastatica. The Lymphatic Origin of tho So- 
Called Adenofibromatosis Heterotopica. Archiv fiir Gynakologic, 192.5, cxxiv, 
457. 

Halban reports five cases of this condition which he prefers to call hystero-adenosis 
metastatica rather than hctcrotopic adenofibromatosis, adenomyosis, endometrioma, 
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ciiocoiaie cysts, etc., as other investigators have named tumors containing uterine 
mucosa and found in the pelvic and abdominal organs other than the uterus. He 
believes that these tumors are true metastascs carried from the uterus by way of 
the lymphatics and sliows that they are always found along the course which the 
uterine lymphatics follow in the abdomen. He feels, however, that these metastascs 
are benign. 

Halban disagrees with the implantation theory of Sampson because he cannot 
believe that uterine mucosa, which during menstruation is necrotic, dead and 
stains poorly, can be active enough and alive enough to grow again if it comes 
in contact with other structures. Secondly, he cannot understand liow such a 
mucosa could penetrate the thick tunica albuginea of the ovary. He also states 
that it is impossible to reconcile the implantation theory with these structures 
when found in the umbilicus and in laparotomy’ scars. 

The ly’mphatic distribution of such bits of uterine mucosa which, wlien deposited 
on various structures, develop hyperplastically is proved by the following facts: 
Meyer, Frankl, Lahn and others have demonstrated the existence of bits of uterine 
mucosa in the lymphatics of the uterine wall and have traced them to the serosa 
of the uterus. There then seems to be no reason why the lympliatics cannot carry 
such bits of endometrium along their entire course and deposit them at various 
points throughout the abdomen. Secondly', Eies, Wertheim and others have found 
bits of uterine mucosa in all the regional ly'mph glands, i.e., inguinal, sacral, iliac 
and parametrial groups of glands. Thirdly’, those masses of epithelial cells re- 
sembling uterine mucosa are never found in the male but only’ in the female, and 
only, in the female, in those glands which receive the lymphatics from the uterine 
wall. 

Since the lympliatics from the uterus drain into the rectovaginal septum, to- 
ward the ovary, mcaosigmoid and mesoappendix, umbilicus and abdominal wall, 
all growths in these locations and even in laporatomy scars, can readily be ex- 
plained by the theory’ of lymphatic distribution. 

Raepu a. Reis. 


O’Keefe, C. D., and Crossen, R. J.; Autotransplantation of Endometrial Tissue 
in Dogs. The Journal of tbe Missouri State Medical Association, 1927, xxiv, 
252. 

The authors experimented on ten dogs. They obtained transplants in only two 
cases but believe that the failures were due to technical shortcomings and had 
nothing to do with the tissue vitality. They believe that the outcome of their 
experiments tends to support Sampson’s theory’. 

A. C. WlLEIAirSON. 


Spirito, Prencesco: Genesis of Endometriomata. Archivio di osteticia e ginec- 

ologia, 1927, xiv, i. 

Spirito transplanted pieces of uterine mucosa, pieces of the uterine wall, peritoneal 
scrapings, pieces of the peritoneum, ovarian epithelium, small pieces of ovary, 
intestinal mucosa, stomach and esophagus and found that the only tissue which 
would grow^ upon the peritoneum was uterine mucosa. This growth showed all 
the histologic characteristics of uterine mucosa with -cystic glands. 

He also made a uteroabdominal fistula and injected air into the uterus and throush 
the tubes into the abdominal cavity. At autopsy all these animals showed cystic 
growths on the peritonenm of either the pelvis or the abdominal cavity, or both. 

He believes that his researches help to substantiate Sampson’s theory as to the 
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origin of endoinetriomas. He says, however, that he cannot satisfactorily explain 
why the Eubin insufflation procedure does not also produce endometriomas. 

J. M. Pierce. 


Jacobson, Victor C.: Intraperitoneal Transplantation of Endometrial Tissue. 
Archives of Pathology and Laboratory Medicine, 1926, i, 169. 


The author experimentally transplanted endometrial tissue in rabbits and monkeys 
(macacus rhesus). Onlj' autotransplants were used. Of the 19 rabbits experimented 
on during estrus, the grafts were successful in 16 cases. In 6 operated upon 
during pregnanej', implantation was successful in 2. The ectopic growths which 
were invariably cystic adenomas were recovered from the pelvic viscera and in 
some cases from the large bowel, on its peritoneal surface. 

Of the 5 monkeys so treated the curetted transplants were more confined to 
the uterus and adhesions about it. The “reaction to implantation” was studied 
at three weeks, eight months, and one year after the operation. In one case 
the ectopic endometrium was found in the menstrual stage. The successful auto- 
transplantation of endometrium in both experimental animals used in this series 
is analogous to the phenomenon of ectopic endometriosis in the human female witli 
respect to location, histology and response to ovarian secretion. This experimental 
work further substantiates Sampson’s theorj' of the origin of ectopic endometriosis 


in the human. 


W. B. Serbin. 


Lemon and Mahle; Ectopic Adenomyoma: Postoperative Invasion of the Ab- 
dominal Wall. Archives of Surgery, 1925, x, 150. 

Lemon and Mahle observed nine patients with adenomyoma occurring in the scar 
of an abdominal operation. In none of these cases were adenom 3 'omas demonstrable 
in anj’ other location. All of the patients has been subjected to operations on 
the female genitalia at some previous time. Histologically all of the tumors ex- 
amined presented the usual picture of adenomyoma with connective tissue and smooth 
muscle stroma and typical endometrial tissue and occasional cysts filled with blood 
and cell debris. 

The authors review the various theories advanced as to the origin of ectopic 
adenomjmma quoting all the more or less obsolete ideas on the subject but, 
strangely enough, ignore absolutely the extensive work on this subject by Sampson. 
On the other hand thej' advance as a plausible theory of their own that they may 
be due to uterine mucosa transplanted at the time of operation. 

E. E. Wonus. 

Maes, Urban: Endometrloma of the Abdominal Wall; American Journal of 
Surgery, 1927, xi, 539. 

iMaes endeavors to throw further light on the etiology of endometrial cysts in 
the publication of his article dealing with a tumor in a scar of the abdominal 
wall. He reopens the argument fostered bj' Novak and Sampson and rather agrees 
with Novak. However, lie is inclined to agree with Judd in the explanation of 
his own case in that the transplantation is brought about by means of the needle 
and suture materials passing through the endometrium and bringing fragments of 
it to rest in the .abdominal musculature. Mac’s patient, eight years previously, 
had had a supravaginal amputation and soon afterward the abdominal scar 
began to hj'pertroph.v. Small cystic cavities formed from which sanguinous fluid 
was evacuated. The sear was removed and microscopicallj* showed endometrial 
transplants. 


Wii.UAM Keravin. 
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Kitai, I.: The Inflammatory Origin of Atresia and of Heterotopic Epithelial 
Proliferation in the Tubes. Archiv fiir Gj'iuihologie, 192G, cxxviii, 413, 

On the basis of careful microscopic studies made on seven cases, Kitai concludes 
that atresia and lieterotopic proliferation of the mucosa almost always follow in- 
flammation of the tube and are not due to congenital malformations.^ These latter 
liave been demonstrated in almost every portion of the female genital tract but 
have never been found in the tubes. The hypothesis of malformations, as ad- 
vanced by Schidde and Schoenholz, cannot explain the excessive growth and hetero- 
topic proliferations which arc occasionally found in the tubes. Every instance 
of such atresia with heterotopic proliferation can easily be explained on the basis 
of a preexisting inflammation with the resulting inflammatory changes. These aie 
usually gonorrheal in origin. 

KaI/PII a. Keis. 

Cordua, E.: Epithelial Hematomata and Endometroid Pormations of the Ovary. 
Archiv fiir Gyniikologic, 192G, cxxviii, G17. 

Cordua concludes tliat cpithelialized hematomas of the ovary may originate from 
various sources such as corpus luteum hematomas or interstitial liomorrhages which 
become lined with epithelium by an ingrowth from the germinal layer, or from 
endometroid formations or other types of cpithelialized cysts. Such hematomas arc 
produced by the tendency to bleed which exists at the menstrual periods and they 
apparently bleed repeatedly. 

The author leans toward the theory of endometroid formation from serosa 
epitlielium and does not feel that the implantation theory has been satisfactorily 
proved, 

Ralph A. Reis. 

Dawson: Ovarian Pregnancy and Endometrioma, Medical Journal of Australia, 
1926, ii, 233. 

The writer believes that the compar.atively frequent occurrence of ectopic endo- 
metrial tissue in the vicinity of the ovaries has an important influence on the origin 
of the ovarian pregnancy. Spermatozoa not uncommonly reach'^the pelvic cavity. 
Graafiian follicles arc maturing and ova being liberated and nevertheless ovarian 
pregnancy but rarely occurs. The reason for this rarity, he believes, is that another 
factor is required: namely, the presence of some endometrial tissue. Transplanted 
endometrial tissue in or about the ovary provides what may be called a miniature 
auxiliary womb. The writer has collected considerable suggestive evidence in favor 
of his viewpoint; thus he states that the possibility of fertilization of the ovum 
within the pelvic cavity is generally accepted. Secondly, consideration of the 
philogenetic attraction between zygote and endometrial mucosa suggests that the 
latter is an essential factor in the implantation of the impregnated ovum. Thirdly, 
the comparative frequency of impregnation taking place in the pelvis and the 
extreme rarity of ovarian pregnancy suggests the necessity of another factor for 
its occurrence. Pourthly, in many carefully examined and described specimens of 
ovarian pregnancy it is clear that impregnation did not occur in the graafian fol- 
licle for a maturing corpus luteum can be seen separate and distinct from 
the gestation sac. Finally, the coexistence of endometriomas of other pelvic wiscera 
and ovarian pregnancy has been seen in at least one case. 

The writer reviews cases which tend to further bear out his views. 

Norman P. Miller. 
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Erratum 

In the discussion of Dr. B. P. Watson’s paper entitled “An Outbreak of Puerperal 
Sepsis in New York City,’’ which was read at a meeting of the New York' Ob- 
stetrical Society of which the transactions were published in the August issue of 
this Journal, the remarks made by Dr. J. Milton Mabbott were unfortunately 
omitted from the record and are herewith presented in substance. 

Discussing this subject Dr. Mabbott said that he desired to refer particularly 
to the treatment of puei-peral sepsis and stated his belief that the results as 
regards the mortality from this complication of pregnancy were as good forty 
years ago as they are today. He felt that at least a small proportion of the 
cases in an epidemic of puerperal sepsis sliould be subjected to a trial treat- 
ment by the vaginal douche early and the intrauterine douche later on in the 
course of the disease in patients in whom the streptococcus is found in the vagina 
and in whom it is assumed that probably a good deal of the infection goes tlirough 
the lymphatics from the cervix and uterine cavity. 

Dr. Mabbott then referred to the use, at a later period, of vaccines in puerperal 
sepsis and instanced a case in his private practice of a remarkably favor.able 
response within twenty-four hours after a single subcutaneous injection of a stock 
culture. In view of this experience Dr. Mabbott would reply to Dr. Melcney’s 
question as to what should bo done in a case of puerperal sepsis by sajang “use a 
vaccine. ’ ’ 

Finally the experience in the late war, with infected wounds, should teach us 
the wisdom of protecting the vagina and uterus against infection by doing away 
with the contained lochia. In the presence of the streptococcus heinolyticus, such 
lochial discharges would serve as an excellent culture medium and should therefore 
be cleaned out by the means already referred to. 
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Schauffler) , 258 

Cesarean section, a survey of, in the 
borough of Brooklyn, City of 
New York, (Gordon), 307 
bacterial content of the uterus at, 
(Harris and Brown), 332 
low cervical, five years’ experience 
with, (Danforth and Grier), 239, 
295 

Chicago Gynecological Society, 129, 294, 
894, 896 

Childbirth injury, vesicovaginal fistula 
due to, menstruation into the 
bladder from a, (Aldridge), 430 
lacerations follouung, gynoplastic re- 
pairs of old, ten years' experi- 
ence with, (Bubis), 57, 131 
Cholecystographic studies in pregnancy, 
(Crossen and Moore), 840 
Chorea graridarum, (Campbell), 881, 898 
Collective reviews : 

New books, (Frank), 134 
Ovarian irradiation, (Goldstein), 747 
Contractions of the Iiuman fallopian 
tube, spontaneous, cyclic 
changes in the, (Seckinger and 
Snyder), 800 

of the pregnant human uterus, spon- 
taneous, (Ko Chi Sun), 450 
(Abst.) 

of the uterus, automatic, effect of bile 
salts upon the, and upon the 
action of pituitary extract dur- 
ing pregnancy: a possible ex- 
planation for the cause of labor, 
(Hofbauer), 245 

Cord, , velaraentous. intrauterine rupture 
of a, fetal death due to, (Kos- 
mak), 438 

Corpora luten, ectopic, (Dolgopol), 218 
Correspondence, 154, 155 
Culdesac pi Douglas, ruptured varicosity 
in the, fatal postpartum hemor- 
rhage from a, (Lyon), 436 
Cystic cervicitis, with special reference 
to treatment by cauter’zation, 
(Masson and Parsons), 348 
Cysts high in the canal, rebellious cer- 
vicitis from, (Dickinson), 11 

D 

Deliveries, home, (McCord), 280 
spontaneous, damage of the lower 
uterine segment in, based upon 
systeinic colposcopic examina- 
tion in the puerperium, (Hin- 
selmann), 453 (Abst.) . 
Delivery, acute dilatation of the stomach 
after, two observations of, 
(Grosse), 763 (Abst.) 

Diagnosis of fetal deformities in utero 
(Falls), 801, 894 

of ruptured membranes, (Gold), 453 
(Abst.) 
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E 

Ectopic adenomyoma : postoperative in- 
vasion of the abdominal wall, 
(Lemon and Mahle), 902 
(Abst.) 

corpora lutea, (Dolgopol), 218 

Edema of cervix in preg-nancy, rvitli re- 
port of a case, (Mauley), 109 

Emphysema, subcutaneous, of the partu- 
rient woman, (Oppenlieimer), 
455, (Abst.) 

Endometrial tissue, autotransplantation 
of, in dogs, (O’Keefe and Cros- 
sen), 901 

intraperitoneal transplantation of, 
(Jacobson), 902 (Abst.) 

misplaced, (Heaney), 129 

Endometrioma, diffuse pelvic, constrict- 
ing the ureters, (Morse and 
Perry), 38 

of the abdominal wall, (Maes), 902 
(Abst.) 

ovarian pregnancy and, (Dawson), 903 
(Abst.) 

Endometriomata, genesis of, (Spirito), 
901 (Abst.) 

Endometriosis, 900 (Selected Abstracts) 

following salpingectomy, (Sampson), 
461, 740 

Epidennoid carcinoma of the cervix 
_ uteri, (Martzloff), 578, 731 

Epithelium, tubal, cyclical and other 
variations in the, (Novak and 
Everett), 499, 743 

Ergot question, the present status of 
the, with particular reference to 
the preparations used in obstet- 
rics and gjmecology, (Nelson 
and Pattee), 73 

Esophagus, congenital atre.sia of the, 
with tracheal-esophageal fistula, 
(Mixsell), 432 

Ether, inicction of, rupturing the uterus 
by, (DeLcc), 129 

Exophthalmic coiter and fibroid tumor, 
coincidence of, ndth the report 
of a case cured by x-ray castra- 
tion, (Lindenbcrg) . 425 

P 

Fallopian tube, human, cyclic changes in 
the spontaneous contractions of, 
(Scckinger and Snyder), 800 
(Abst.) 

torsion of the, with the report of 
a case producing acute gan- 
grene of the tube. (Douglass), 
210 

Fat lacto.sc and protein content of Clii- 
nese women milk, a study of, 
(Eme.st) , 302 (Abst.) 

Female breast during the period of sex- 
ual activifj', investigation of 
cvclic changes in the, (Polano), 
302 (Abst.) 

children, gonococcus infection in, (Wil- 
liams), 861 


Female — Cont ’d 

genitalia, gonococcal lesions of the, iu- 
clucung consideration of some 
important closely allied prob- 
lems, (Uurtis), 531, 710 

sex hormone, possible significance of 
the rodent vaginal spread reac- 
• tion in the mSe blood, (Frank, 
Goldberger and McGee), 387 
Fetal death due to intrauterine rupture 
of a velainentous cord, (Kos- 
mak), 438 

deformities in utero, diagnosis of, 
(Falls), 801, 894 

head, fixation of the, during the latter 
pait of pregnancy, (Wetterdal), 
451 (Abst.) 

mortalities, (Kamperman), 66 
Fetus papyraceus, (Baer), 129 
Fibroid tumor and exophthalmic goiter, 
coincidence of, with the report 
of a case cured by x-ray castra- 
tion, (Lindenberg), 425 
Fistula of the uterus, (Masson and 
Simon), 682 

tracheal-esophageal, congenital atresia 
of the esophagus ivith, (Mix- 
sell), 432 

vesicovaginal, due to childbirth injury, 
menstruation into the bladder 
from a, (Aldridge), 430 
Forceps, Kielland, internal rotation of 
the head with remarks on the, 
(McNally), 407 

G 

Galactose, metabolism of; effect of the 
tolerance of the level of ovarian 
activity, (Eowe and McGuin- 
ness), 687 

Gall bladder disease, relation of, to preg- 
nancy, (Ferguson and Priest- 
ley), 82 

Gangrene of both legs, puerperal, dou- 
ble amputation, recovery, (Toll), 
108 

of the tube, acute, torsion of the fal- 
lopian tube, with the report of 
a case producing, (Douglass), 
210 

Genitalia, female, gonococcal lesions of 
the, including consideration of 
some important closely allied 
problems, (Curtis), 531, 710 
Goiter, exophthalmic, and fibroid tumor, 
coincidence of, with the report 
of a case cured by x-ray castra- 
tion, (Lindenberg), 425 
Gonococcal lesions of the female gen- 
italia, including consideration 
of some important closely al- 
lied problems, (Curti.s), 531, 710 
Gonococcus infection in female children, 
(Williams), 861 

Gynecologic and obstetric conditions, a 
comparative study of certain, ns 
exhibited in the colored and 
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Gvnecologic aud obstetric conditions 
Cout’d 

white races, (Miller, C. J.), GG2, 
724: 

Gynecologist, some points in vetennaiy 
practice of interest to they 
(Moench), 254, 290 _ ; 

Gynecology, electric cautery in, the of- 
fice use of the, (Adams), 706 
premarital examination as routine pre- 
ventive, (Dickinson), 631, 721 
radiation therapy in, (Kaplan), 855 
Gynoplastic repairs of old lacerations 
following childbirth, ten years’ 
experience w'ith, (Bubis), 57, 131 

H 

Health departments, county, training per- 
sonnel for, (Underwood), 283 
Hematoma in the sheath of the rectus 
abdominis muscle due to spon- 
taneous rupture of a vessel, 
(Hauch) , 294 

epithelial, and endometroid formations 
of the ovaiy, (Coidua), 903 
(Abst.) 

Hematometra following labor, (Green- 
hill), 894 

Hemolytic streptococcus puerperal fever, j 
epidemiologic and ^bacteriologic j 
investigation of the Sloane Hos- ' 
pita! epidemic of, in 1927, 
(Melcney, Zau, Zaytzeff and 
Harvey), 180 

Hemoplastic transplantation of ovaries 
in Schizophrenia, (Sippel), 153 
(Abst.) 

Hemorrhage, fatal postpartum, from a 
ruptured varicosity in the cul- 
desac of Douglas, (Lyon), 436 
intraabdominal, from rupture of a 
uterine vein during pregnancy, 
(Miller, J. R.), 103 
intrapartum, from a ruptured vari- 
cosity in the vault of the va- 
gina, (Barrett), 433 
Hemorrhagic diseases of the newboni, 
(Gladden). 445 

Heterotopic epithelial proliferation in 
the tubes, inflammatory origin 
of atresia and of, (Kitai), 903 
(Abst.) 

Heterotopies of uterine mucosa, CWacg- 
geli), 900 (Abst.) 

Hypercholesterolemia, relation of gall 
bladder disease to pregnancy, 
with special relation to the fac- 
tor of, (Ferguson and Priest- 
ley), 82 

Hypermastia axillaris, (Horn), 300 
( Abst.) 

Hystero-adenosis metastatica, (Halban) 
900 (Abst.l 

Hysterosalningography, closure o-F both 
tubes by, pregnancy following 
the demonstration of, (Rucker 
and Whitehead), 372 


I 


Infant mortality, due to respiratoiy dis- 
eases, reduction of, (Carpenter), 
283 . 

infundibulum, indications for its use in 
surgical and obstetrical prac- 
tice, (Bell), 454 (Abst.) 

Insulin, placental transmission of, from 
fetus to mother, (Pack and 
Barber), 115 

Interstitial pregnancy, (Douglass), 35 
Intraabdominal hemorrhage from rup- 
ture of a uterine vein during 
pregnancy, (Miller, J. R.), 103 
Intrapeiitoneal transplantation of endo- 
metrial tissue, (Jacobson), 902 
(Abst.) 

Intrauterine implantation of the ovary 
with preservation of the ovarian 
circulation, (Herschan), 151 
(Abst.) 

rupture of a velamentous cord, fetal 
death due to, (Kosmak), 438 
Inversion of the uterus during -laparo- 
trachelotomy, (Homer), 130 
Irradiation, ovarian, (Goldstein), 747 
(Collective Review) 

K 


Kidneys in the toxemias of pregnancy, 
some observations based on 
routine investigation of the, 
(Kahn), 201 

Kielland forceps, internal rotation of the 
head wdth remarks on the, (Mc- 
Nally), 407 

L 


Labia majora, accessory breasts in, 
(Purvess and Hadley), 300 
(Abst.) 

Labor, 445, (Selected Abstracts) 
axial rotation of the uterus during 
(Bretz), 451 (Abst.) 
cause of, a possible explanation for 
the; the effect of bile salts 
upon tho automatic contractions 
of the uterus and upon the ac- 
tion of pituitary extract during 
pregnancy, (Hofbauer), 245 
does the stimulus of, arise in the 
fetus, (Jerlov), 450 (Abst.) 
first stage of, the rigid and stenosed 
cervix in, (Mathieu and Sclrauf- 
fler), 390 

hematometra following, (Greenhill) 


injection of pituitary extract during, 
tachycardia and arrhythmia fol- 
lowing an, (Vidal), 4.56 (Abst.) 
normal, pneumococcic peritonitis fol- 
lowing, report of two cases of, 
(McCord), 272 

the aprrlicatron of the new definition 
of, to the clinical study of ob- 
stetrics, (Do Garis), 450 (Abst.) 
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Labor — Cont’d 

pams, weak^ ou the combating of, 

(Abei;, 4o4 (_Absc.) 
posture in diincuit, (Luist), 7(i4 
(Abst.) 

rectal examinations during, the impor- 
tance of, as a prophylaxis 

against puerperal inieccious, 
(Aoller), i62 (Abst.) 
second stage of, the peiineal and pel- 
vic floor muscles in the, 

(Howat), 454 (Abst.) 
spontaneous, cendcal lacerations in, 
(K-osenstein), 453 (Abst.) 
the long, (Bailey), 324, 449 
third stage of, pituitrin and the, 

(Scott), 455 (Abst.) 
Lacerations, cei-vical, in spontaneous la- 
bors, (Rosenstein), 453 (Abst.) 
following childbirth, old, gjmoplastic 
repairs of, ten years’ experi- 
ence with, (Bubis), 57, 131 
Lactation in women, observations on 
blood sugar and serum calcium 
in relation to, with a study of 
its possible relationship to par- 
turient paresis, (Harding, Mur- 
phy, Downs), 7C5 

Laparotomy for puerperal pyosalpinx, 
successful, (Hurd), 290 
Laparotrachelotomy, analji;ic report of 
forty consecutive operations 
without a death, (Stein and 
Leventhal), 229, 295 
inversion of the uterus during, (Hor- 
ner), 130 

repeated, 91 cases, (DeLee, Nadelhof- 
fer and Greenhill), 784 
Leiomyosarcoma of the uterus, (Sage 
and Miller, A. J.), 828 
Leucemia, acute lymphatic, with myelo- 
phthisic anemia, complicating 
pregnancy, (Allan), 112 
Lipomatosis, mesenteric, and megacolon, 
with muscular atrophy of the 
abdominal wall, (Dannreuther), 
207. 280 

Liver function in the late toxemias of 
pregnancy, the phennltetrach- 
lorphthalein test of, (Berman), 
410 

M 

Mammary gland secretion, physiology of, 
‘(Dyroff), 301 (Abst.) 

Mastitis, shall the child nurse in the 
presence of, (Schreiner), .304 
(Abst.) 

treatment of, by means of the Bar- 
deehener incision, (Seitz), 305 
(Abst.) 

with local infection of the patient’s 
blood, rSchmidt), SO'* (Abst.) 
with the natient’s ovrn blond, the 
Bardenhener ineinon and s^c- 
onOnrv suture, (Hnrttung), 30.5 
(Abst.) 


Maternal and infant mortality in rural 
districts, reduction or, 284 
welfare, department of, 280 

Maternities, rural hospitals for, of Can- 
ada, (Dillon), 282 

Maternity and infancy work, state di- 
rectors of, lifth annual confer- 
ence of, 280 

care in hospitals, (Loberstine), 280 
work, rural, training the public-health 
nurse for, (Corbin), 281 

Megacolon, mesenteric lipomatosis and, 
with muscular atrophy of the 
abdominal wall, (Dannreuther), 
267, 286 

Membranes, rupture of the, in normal 
and premature births, the an- 
atomic basis of the, (Belosor), 

453 (Abst.) 

ruptured, diagnosis of, (Gold), 453 
(Abst.) 

Menstruation and pseudonienstruation, 
(Schroeder), 155 

into the bladder from a vesicovaginal 
fistula due to childbirth injury, 
(Aldridge), 430 

Mesenteric lipomatosis and megacolon, 
with muscular atrophy of the 
abdominal wall, (Dannreuther), 
267, 286 

Metabolism of galactose; effect on the 
tolerance of the level of ovarmn 
activity, (Bowc and McGuin- 
ness), 687 

Milk, Chinese women’s, a study of the 
fat lactose and protein content 
of, (Ernest), 302 (Abst.) 
secretion, action of atropine on, 
(Stockman), 303 (Abst.) 
transmission of luminal through, 
(Frensdorf), 304 (Abst.) 

Mortalities, a study of, what can we 
loam from a, (Polak and Tol- 
lefson). 600, 737 
fetal, (Kamperman), 66 

Mortality, maternal and infant, reduc- 
tion of, in rural districts, 284 
infant, due to re.spiratory diseases, re- 
duction of, (Carpenter), 283 

Muscles, perineal and pelvic floor, in the 
second stage of labor, (Howat), 

454 (Abst.) 

N 

Neonatal mortality, causes and preven- 
tion of, from the pediatrician’s 
point of view, (Hess), 282 

Nephrotomy for the removal of calculi, 
control of po.stoperative hemor- 
rhage following, (Bissell), 359 

New books, (Frank), 334 (Collective Re- 
view) 

Newborn, hemorrhagic diseases of the, 
(Gladden), 445 

New Orleans G^^^ccolo'ucal and Obstet- 
rical Society. 445 

New York Obstetrical Society, 322, 323, 
286, 290, 428 
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New York, Pliiladelphia, and Boston 
Obstetrical Societies, joint meet- 
ing of, 743 

Nipple, epidermal pigment of tlie, and 
its areola, researches concerning 
the origin of the, (Pianese), 300 
(AbstJ 

Nursing mothers, nutritional require- 
ments of, (Grant), 302 (Abst.) 

0 

Obstetric cases, a review of one thou- 
sand one, (Tracy and First) ,'51, 
122 

complications, increase in, during the 
last few yeai-s, (Kiistner), 7(53 
(Abst.) 

Obstetrics and gynecology, rectal or 
vaginal examination in, the 
question of, (Schneider), 347 
(Abst.) 

the present status of the ergot ques- 
tion, with particular reference 
to the preparations used in, 
(Nelson and Pattee), 73 
clinical study of, the application of 
the new definition of normal 
labor to the, (De Garis), 450 
(Abst.) 

the, teaching of, (Findley), 611 
use of pituitrin in, (Bey), 455 (Abst.) 

Olshausen operation for retroversion of 
the uterus, (Barrows), 61, 123 

Operation, Baldwin, for the formation of 
an artificial vagina, (Baldwin), 
154 

Olshausen, for retroversion of the 
uterus, (Barrows), 61, 123 

Osteogenesis imperfecta congenita, (Gor- 
don), 214, 293 

Ovarian circulation, preservation of the, 
intrauterine implantation of the 
ovary with, (Herschan), 151 
(Abst.) 

grafts and their application to therapy 
in the human, (Petinari), 151 
' _ _ (Abst.) 

irradiation, (Goldstein), 747 (Collec- 
tive Review) 

pregnancy and endometrioma, (Daw- 
son), 903 (Abst.) 

of five months’ development, case of, 
(Brown, G. V. A.l. 274 
transplantation, 150 (Selected Ab- 
stracts) 

action of, upon infantile, endocrine- 
deficient, and old women, 
(Loeser), 152 (Abst.) 
in humans, (Pankow), 152 (Abst.) 
technic of. (Sippel), 1.50 (Abst.) 
Ovaries, hemoplastic transplantation of, 
in Schizophrenia, (Sippel), 153 
(Abst.) 

Ovary, carcinoma of the, radiotheraphy 
in, (Ford), 1 

epithelial hematomata and endomet- 
roid formations of the, (Cor- 
dua), 903 (Abst.) 


Ovai'y — Cent ’d 

intrauterine implantation of the, with 
preservation of the ovarian cir- 
culation, (Herschan), 151 
(Abst.) 

preservation of, by means of intra- 
uterine transplantation in rad- 
ical operations for adnexal dis- 
ease, (Pavlik), 867, 896 
teratomas of the, (Doyle), 446 
ti-ansposition of the, with intact vas- 
cular pedicle into the uterus 
after ablation of the tubes (29 
operations), (Tuffier and Le- 
tulle), 150 (Abst.) 

Oxj’tocin and vasopressin, the recently 
isolated principles of pituitary 
extract, clinical results obtained 
with, (Ward, Lyon, and Bemis), 
655, 739 

Oxyuris vermicularis, case of pyosalpinx 
caused by, complicated by tor- 
sion of the oviduct, (Smith and 
Denton), 205, 290 

P 

Parturient paresis, observations on blood 
sugar and senim calcium in re- 
lation to lactation in women, 
with a study of its possible re- 
lationship to, (Harding, Mur- 
phy, Downs), 765 

woman, subcutaneous emphysema of 
the, (Oppenheimer), 455 (Abst.) 
Patency test and iodized oil installation, 
self-retaining instrument for 
the, (Stein, Irving), ISO 
Pelvic endometrioma, diffuse, constrict- 
ing the ureters, (Morse and 
Perry), 38 

infections, postpartum, (Watson), 536, 
710 

symposium on,' 710 

Perineum, preservation of the, posture 
in, (Hall), 454 (Abst.) 
Peritonitis, pnpumococcic, following nor- 
mal labor, report of two cases 
of, (McCord). 272 

Phenoltetrachlorphtlialein test of liver 
function in the late toxemias of 
pregnancy, (Berman), 410 
Fliysiology and pathology of the breast, 

300 (selected abstracts) 

of mammary gland secretion, (Dyroff), 

301 (Abst.) 

Pituitary extract, injection of, during 
labor, tachycardia and arrhyth- 
mia following an, (Vidal), 456 
(Abst.) 

Pituitrin and the third stage of labor 
(Scott), 455 (Abst.), ’ 

in obstetrics, the use of, (Bey), 455 
(Abst.) 

Placenta accreta, anatomy, genesis, and 
clinical considerations of, (Na- 
thanson), 44 
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Ulaceutal trausmissiou ol: insulin from 
fetus to mother, (Pack and ±5ar- 
ber), 115 

Pneumococcic peritonitis following nor- 
mal iaboi-, report of two cases 
of, (McCord), 272 

Postoperative hemorrliage following 
nephrotomy for the removal of 
calculi, the control of, (Bissell), 
359 

Postpartum pelvic infections, CVVatson), 
536, 710 

Posture in difficult labor, (Buist), 764 
(Abst.) 

in the preservation of the perineum, 
(Hall), 454 (Abst.) 

Powder blower, a simplified, (Sclmeider), 
119 

Pregnancy, abdominal, a case of, re- 
moved per vaginam, (Scott), 699 
secondary, a case of, (Goffi), 428 
action of pituitary extract during, ef-' 
feet of bile salts upon, and upon 
the automatic contractions of 
the uterus: a possible explana- 
tion of, for the cause of labor, 
(Hofbauer), 245 

acute lymphatic leucemia with myelo- 
phthisic anemia complicating, 
(Allan), 112 

and the puerperium, breast in, tem- 
perature of the, (Nakanishi), 
301 (Abst.) 

cliolecystographic studies in, (Crossen 
and Moore), 840 

edema of cervix in, with report of a 
case, (Manley), 109 
end of, does the uterus descend to- 
ward the, (Gu4rin-Valmale and 
Loriot), 451 (Abst.) 
following the demonstration of the 
closure of both tubes by hystero- 
salpingography, (Eucker and 
"Whitehead), 372 

in bicomuate uterus, full-time, 
(Moyes), 456 (Abst.) 
interstitial, _ (Douglass), 35 
late toxemias of, phenoltetrachlorph- 
thalein test of liver function in 
the, (Berman), 410 
latter part of, fixation of the fetal 
head during the (Wetterdal), 
451 (Abst.) 

ovarian, and endometrioma, (Dawson), 
903 (Abst.) 

of five months’ development, a case 
of, (Brown, G. V. A.), 274 
pyelitis in, factors predisposimr to, 
(Duncan and Seng), 557, 722 
relation of gall bladder disease to, 
(Ferguson and Priestley), 82 
rapture of a uterine vein during, in- 
trnebdominnl hemorrhage from, 
CMnier. .T. R.). 10.3 
secondarv abdominal, a case of, (Goff), 
428 

spurious, (Paddock). 845 


Pregnancy — Cont ’d 

toxemias of, kidneys in the, some- ob- 
servations based on routine in- 
vestigation of the, (Kahn), 201 
vomiting of, lowered blood-sugar 
values in, the etiologic signifi- 
cance of, (Titus and Dodds), 90 

Premarital examinations as routine pre- 
ventive gynecology, (Dickinson), 
631, 721 

President’s address before the Am erican 
Gynecological Society, (Bret- 
tauer) , 457 

Priraiparity, on the problem of age and, 
(Lungh), 762 (Abst.) 

Prolapse of the uterus, immediate and 
remote results in two hundred 
twelve cases of, (Baer and 
Eeis), 646, 727 

Pseudo-neoplastic tuberculosis of fhe 
breast, (Hartmann, Renaud, and 
d’AUaines), 305 (Abst.) 

Public-health nurse, training the, for 
rural maternity work, (Borbin), 
281 

Puerperal bladder, a bacteriologic study 
of the, (Kincaid), 194 
fever, hemolytic streptococcus, epi- 
demiologic and bacteriologic in- 
vestigation of the Sloane Hos- 
pital epidemic of, in 1927, 
(Meleney, Zau, Zaytzeff and 
Harvey), 189 

gangrene of both legs, double ampu- 
tation, recovery, (Toll), 108 
infections, importance of rectal ex- 
aminations during labor as a 
prophylaxis against, (Koller), 
452 (Abst.) 

pyosalpinx, laparotomy for, successful, 
(Hurd), 290 

sepsis, an outbreak of, in New York 
City, (Watson), 157, 286 
tetanus in Hawaii, (Milnor), 111 

Puerperium, cer-vical infections in the, 
(Goodall and Wiseman), 339, 
440 

Pyelitis in pregnancy, factors predispos- 
ing to, (Duncan and Seng), 557, 
722 

Pyosalpinx, case of, caused by oxyuris 
vermicularis complicated by tor- 
sion of the oviduct, (Smith and 
Denton), 205, 200 

R 

Radiation therapy in gjmecology, (Kap- 
lan), 855 

treatment of ccndcal cancer by, end- 
results of the, (Healy), 504, 731 
treatment, cervical carcinoma under, 
relation between structure and 
prognosis in, (Healy and Cut- 
ler), 15, 125 

Radiotherapy in carcinoma of the ovary, 
(Ford) 1 
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Radium therapy, biochemical clianges in 
the blood following, observa- 
tions on the, (Matthews and 
Mazzola), 97, 124 

Rectal examinations during labor, impor- 
tance of, as a prophylaxis 
against puerperal infections, 
(Koller), 452 (Abst.) 

or vaginal examination in obstetrics 
and gynecology, the question of, 
(Schneider), 347 (Abst,) 

Rectus abdominis muscle, hematoma in 
the sheath of the, due to spon- 
taneous rupture of a vessel, 
(Hauch), 294 

Relaxation of the anterior vaginal wall, 
(Norris and Kimbrough), 675, 
743 

Retrovei-sion of the uterus, Olshausen 
operation for, (Barrows), 61, 
123 

Rotation of the head, internal, with re- 
marks on the Kielland forceps, 
(McNally), 407 

Rupture of the membranes in normal 
and premature births, anatomic 
basis of the, (Belosor), 453 
(Abst.) 

Ruptured membranes, diagnosis of, 
(Gold,) 453 (Abst.) 

S 

Salpingectomy, endometriosis following, 
(Sampson), 461, 740 
the case for expectant treatment, 
(Miller, C. J.), 793 
tuberculou-s, (Norris), 552, 710 
tuberculous, (Smith, G. V. S.), 701 . 

Sarcoma botryoides, mixed tumors of the 
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Footnotes. — ^Where an author wishes to use footnotes at bottom of each page 
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Shipment. — Send manuscript fiat, postage paid, to the editor. Dr. Geo. W. 
Kosmak, 23 East 93rd St., New York City. 

Proof Ecading. — Read carefully, with special attention to spelling of names 
and bibliographic data, hlake corrections in the margin only with lines drawn 
from the revision to the point of change in the text. Answer queries in the proof 
by making correction or crossing out query. Verify your references from the 
sources, not from your carbon copy. 

Eeferences. (Eead these.) 

i. 34-70?'”'"®*’ Literature. Trans. VII Intern. Med. Congress, Lend., 1881, 

Lxx%ii?m"i02l!’”' Literature and iu Preparation, Med. Record, N. Y.. 191S, 

Ian, ism””"**' *1“® Composition of Scientific Papers. London, Macmil- 

McCrae, Thomas: The Use of Words, Jour. A. M. A., Chic., 1915, Ixv, 135-139. 

[1914 *0 Medical Authors, issued by the A. M. A. Press, Chic., A. M. A.. 

lKMtiii.'ls''7O60.^" Bibliographic Style in Medical Literature, Med. Record. N. Y.. 1913. 





